










































@ Worn-out piston rings cause 
needless wear inside your engine, 
where you can’t see the damage. 
And if they’re not promptly re. 
placed, the wear grows worse and 
worse—until, finally, your engine 
may quit you for keeps. 

But, fortunately, piston rings 
warn you when wear becomes crit- 
ical. Your engine smokes, wastes 
oil and loses its power. 

At the first sign of ring wear, it 
will pay you to have your motor 
specialist install a set of Hastings 
Steel-Vent piston rings. They sfop 
oil-pumping, check cylinder wear 
and restore engine performance. 


HASTINGS MANUFACTURING CO.- HASTINGS, MICH, 
Hastings Mfg. of Canada, Ltd., Toronto 


HASTINGS steci-vexr | , 
PISTON RINGS IT’S A PRIVILEGE 


TO BUY WAR BONDS 
» TOUGH on on-rumemc GENTLE on crunoer wares * 
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Taz FUTURE is coming toward you...a 
post-war world of new electronic, plastic, Diesel 
industries and changing older ones. 

Famous International Correspondence Schools 
texts are informed, authoritative, practical guides 
to any field in that future. And the time to begin 
your training in any one of 400 I. C. S. Courses 
is RIGHT NOW. 


Without preparation, what will be your chance 
in competition with fellow workers who are study- 
ing now to qualify as experts? 

You know the answer. 





With I. C. S. training, you can advance today 
and be fully prepared for the challenge and the 
opportunities of the post-war era. An I.C.S. 
Course is more than job insurance—important 
as that is. For the earnest, ambitious man or 
woman, it is Success Insurance— backed by a 
52-year record of training industrial and busi- 
ness leaders. 

Mark and mail the coupon below for full 
information. Act now! 





INTERNATIONAL CORRESPONDENCE SCHOOLS 


Air Conditioning and 
Plumbing Schools 

D Air Conditioning 

© Heating O Plumbing 

0 Refrigeration (© Steam Fitting 
Chemistry Schools 

O Chemical Engineering 

0 Chemistry, Analytical 

O Chemistry, Industrial 

0 Chemistry, Mfg. lron & Steel 

0D Plastics 

0 Pulp and Paper Making 
Civil Engineering, Archi- 
tectural and Mining Schools 

OC Architectural Drafting 

O Architecture 

C Bridge and Building Foreman 

OD Bridge Engineering 

0 Building Estimating 


0 Civil Engineering © Coal Mining 


O Contracting and Building 
D Highway Engineering 

0 Lumber Dealer 

D Sanitary Engineering 

O Structural Drafting 

0 Structural Engineering 

0D Surveying and Mapping 





BOX 2322-E, SCRANTON 9, PENNA, 
Without cost or obligation, please send me booklet and full particulars about the course before which I have marked X: 


Electrical Schools 

© Electrical Drafting 

D Electrical Engineering 

0 Power House Electric 

0 Practical Electrician 

O Practical Telephony 

O Telegraph Engineering 
Internal Combustion 
Engines School 

CD Auto Technician [0 Aviation 

0 Diesel-Electric 

DC Diesel Engines (© Gas Engines 
Mechanical Schools 

© Aeronautical Engineering 

DC Airplane Drafting 

OD Flight Engineer 

0) Foundry Work 

O Heat Treatment of Metals 

O Industrial Engineering 

O Industrial Metallurgy 

O Mechanical Drafting 

O Mechanical Engineering 

D Mold-Loft Work 

OD Patternmaking 

© Reading Shop Blueprints 

D Sheet-Metal Drafting 

DC Sheet-Metal Worker 


0 Ship Drafting 

} Ship Fitting 

0D Shop Practice 

D Steel Mill Workers 

0 Tool Designing 

DC Welding, Gas and Electric 
Radio School 

DC Electronics 

0 Radio, General 

© Radio Operating 

O Radio Servicing 
Railroad School 

O Air Brake (© Car Inspector 

DCD Locomotive Engineer 

0 Locomotive Fireman 

OD Railroad Section Foreman 
Steam Engineering Schools 

D Boilermaking 

0 Combustion Engineering 

O Engine Running 

O Marine Engineering 

0 Steam Electric 

0 Steam Engines 
Textile School 

0 Cotton Manufacturing 

D Rayon Weaving 





Home Address. 


| 


ICS: 


O Textile Designing 
OD Woolen Manufacturing 
Business and 
Academic Schools 
0 Accounting D Advertising 
O Arithmetic © Bookkeeping 
O Business Correspondence 
OD Business Management 
D Certified Public Accounting 
0 City Letter Carrier 
0 College Preparatory 
OC Commercial 
0 Cost Accounting 
OC Federal Tax 
O First Year College 
O Foremanship 
0 French DC Good English 
0 High School 
0 Higher Mathematics 
O Illustrating 
© Motor Traffic 
©) Post Office Clerk 
0 Railway Postal Clerk 
O Salesmanship UO Secretarial 
0 Spanish 
D Stenography 
OD Traffic Management 





Present 


escceseccocee State......cccccccceeeeesess-s» Position 


Working 


oo OUTS ...00000000-4. M. €0..cc000+ P.M, 


Canadian residents send coupon to International Correspondence Schools Canadian, Ltd., Montreal, Canada. 
ritish residents send coupon to J. C. 8., 71 Kingsway, London, W. C. 2, England, 
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This FREE Record 
of Invention form 
enables you to con- 
veniently make a 
sketch of your in- 
vention and have it 
witnessed in a man- 
mer of value to you, 
should the occasion for 
evidence arise, 


LATEST FACTS ON INVENTIONS 


Is your invention something for the home, the farm, the factory, 
the store? Would you like to know whether anything like it has 
ever been invented, and if not, how to protect your invention? Our 
new 48-page book “Patent Guide for the Inventor”’ will show you 
how to proceed with your invention. You'll get a good idea of 
whether you “have something” or not. Would you like to know 
how you may judge the marketability of your invention? This book 
e gives you several important tests prepared by authorities. Read of 
the experiences of Bell, Edison, Westinghouse, and other outstand- 
€C. AxHica ing, successful inventors who patented and thereby protected their 
inventions. This book not only tells you how to obtain a patent, 
it also explains the steps that must be taken afterward to promote 
ovement: the success of your invention. MAIL THE COUPON TODAY to 
Ay Clarence A. O’Brien & Harvey B. Jacobson, Registered Patent 

Attorneys, 53-B Adams Building, Washington 4, D. C. 


CLARENCE A. OBRIEN 


& HARVEY B. JACOBSON 


REGISTERED PATENT ATTORNEYS 
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NOW Is the Time to 
PATENT and SELL Your Invention 


Now, more than ever before, 1s the right time to patent your invention Why? 
s everywhere presently engaged in war production are looking 





ahead to the fu ture by buying up patent rights now, so they will have new and 
attractive items to make and sell for civilian consumption as soon as the war is 

er. This is what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too. Protect your invention and-your 
by applying for a patent now 


Patent Guide Shows What To Do 


Our “Patent Guide 
ing Patents that 






i 


olved and a practical way these can be paid as the application progresses. It 
tells how some inventors secured financial backing, how many simple inventions 
mmercial successes: how Patents covering improvements also 


have proved large c¢ 





can be profitably utilized and marketed; te!ls countless other facts of interest 


Why You Need Expert Assistance 





The Pater ws were enacted for your benefit—to give yu protection for the 
features of your invention which are Patentable But these features must be 
legally and concisely set forth in the form of ‘‘claims."" This phase of the pro- 


cedure is so complex that the Patent Office advises the I 






petent Registered Patent Attorrey We maintain a large stafi—carefully trained 
i searchers—to serve you. 


registered patent attorneys—expert draftsmen—experience¢ 
We have been serving inventors for more than 20 years. 


Take First Step Now 


you will receive also Free 





the Inventor’ answers Many important questions concern- 
ntors constantly ask It tells what facts. details, drawings, 
sketches, etc. are necessary to apply for a Patent; how to protect your invention 
through dated and witnessed disclosure; how to do this AT ONCE to safeguard 
your rights; how Patent Office Records can be checked to determine whether the 

ention is probably patentable before filing fees need be paid; discusses costs 


itor to engage a com- 


CLARENCE A.OBRIEN 
& HARVEY B. JACOBSON 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
Registered Patent Attorneys before the United States Patent Office 
53-B Adams Building, Washington 4, D. C. 


Invention” form FREE. This request does not 




























48-Page “Patent Guide for the 
specially prepared “Record of 








State —_ 





i of form which will enable 
Vv at once to establish the date of your inven- 
tion, before you file your Patent application This 
step costs you nothing yet may be vital to your : 
success. Remember—in Patent Matters. ACTION 1 
is “IMPORTANT Delay can be costly. Mail the 1 
coupon in an envelope, or paste it on a penny 7’ 
postcard NOW 1 Please send me your 
' Inventor” and your 
' 
| obligate me. 
' 
' 
t FONE cenceninnimeninni 
' 
I. f ' 
Ousr TUS ' Address 
' 
' 
' City... 
4 
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AUDELS CONDITIONING GUIDE... $4 


New AIR ce to Cove ages, Fully Illus. Covering 
basic principles, servicing, en 4, & repair of household, com- 
mercial & industrial refrigeration & air conditioning. A gold 
mine of essential important facts for engineers, servicemen, users. 


DELS CARPENTERS & BUILDERS 
ANG Ul DES—4 Vols. .................$6 


A practical illustrated trade assistant on modern construction for 
carpenters, joiners, builders, mechanics and all woodworkers. 4 
vols., 1600 pages, 3700 illustrations, flexible covers. Pocket size. 
Each volume sold separately $1.50 a vol. 


AUDELS AUTOMOBILE GUIDE. 


A practical quick ready reference book for auto mechanics, service 
men, operators & owners. Explains theory, construction & servic- 
ing of modern motor cars, trucks, buses & auto type Diesel en- 
gines. 1540 pages, fully illustrated. 55 chapters. Indexed. A 
standard book for mechanics. New fluid drive covered. 


AUDELS DIESEL ENGINE MANUAL.$2 


A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modern diesel engines in- 
cluding General Motors 2 cycle Diesel. 384 pages, fully illus., 
flexible binding, pocket size. All details plainly brought out, this 
book is of extreme value to engineers, operators & students. 


AUDELS WIRING DIAGRAMS......$1 


210 Pages. Illustrated. Gives practical facts on wiring “of ‘elec- 
irieal apparatus. It shows clearly how to wire apparatus for prac- 
tically all fields of electricity. Each diagram is complete & self- 
explanatory. Highly Endorsed Pocket Companion. 


AUDELS PLUMBERS & STEAMFITTERS 
GUIDES—4 


A Ul Trade Assistant & Ready Reference. Explains’ in 36 
language & by clear illustrations, diagrams, charts, graphs, pic- 
tures principles of modern plumbing practice including Marine 
Pipe Fitting and Air Conditioning. 4 Vols.—1670 Pages—3642 
Diagrams. Pocket size. Each Vol. Sold Separately $1.50 a Vol. 


AUDELS SHEETMETAL WORKERS 
HANDY BOOK.. 


rath inside information. Fundamentals of Sheet Metal Work. 
388 pages. Illustrated. 11 sections. Clearly written. Essential & 
important facts, figures, pointers in everyday language. Ref. Index. 
Developed by Experts for Sheet Metal Workers, Layout’ Men & 
Mechanics. A Practical Encyclopedia in 10 Sections, size 7 x 10 

x 2—1125 Pages—350 Layouts—1600 Illustrations, 1001 Key 
Facts. Fully indexed for ready reference in answering your layout 
problems. Covers all phases of sheet metal work including Pattern 
Cutting, Pattern Development & Shop Procedure. 


AUDELS ANSWERS ON 
BLUE PRINT READING....... 


For Mechanics & Builders. Covers all types of blue print reading 
including ship & airplane. 376 pages, fully illustrated. 


AUDELS NEW MACHINIST & 
TOOLMAKERS HANDY BOOK... .$4 


Covers modern machine shop practice in all its branches. *s prac- 
tical books in 1. New from cover to cover. Tells how to set up & 
operate lathes, screw and milling machines, shapers, drill presses 
and all other machine tools. 1600 pages, fully illustrated, 5 x 6% 
x 2. Indexed. 5 sections. 1—Modern Machine Shop Practice. 2— 
Blue Print Reading & How to Draw. 3—Calculations & Mathe- 
matics for Machinists. 4—Shop Physics. 5—How to Use the 
Slide Rule. 60 chapters. Easy to read and understand. A shop 
companion that answers your questions. 


AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 


Mathematics for home study or referenc ages, 550 illus. 
Practical mathematics from beginning. Hy fy figure correctly. 
Easy, correct methods covering a complete review. Ill. & Indexed. 


AUDELS HANDY BOOK OF 
PRACTICAL ELECTRICITY +12. .94 


For PRACT! engineers, electricians & all electrical workers. 
1440 Pages, 2600 Illus. Covers important electrical information 
in handy form—including Marine Wiring, Radio Principles, 
Welding. Indexed. A Key to a practical understanding of electricity. 


A key to the practical understanding of radio including Frequency 
Modulation, Television, etc., Aircraft & Marine Radio. For radio 
engineers, servicemen, amateurs. 772 pages. 400 Illustrations & 
Diagrams. Photos. Review Questions & Answers, Reference Index. 
Authentic, clear, concise. 


AUDELS ELECTRONIC DEVICES.. 

Tells What You Want to Know Electric Eye. Easily Under- 
stood. Covers photo-electric cells. e their applications. Amplifiers, 
illumination, frequencies, voltage, photocell, tubes, Ohm's Law, 
wiring diagrams, ete. 


AUDELS WELDERS GUIDE....... 


A concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages, illustrated. Covers all 
Methods of electric and acetylene welding including airplane work. 
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AN AUDEL GUIDE IS A GOOD FRIEND! 


Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You can look over any Audel 
Guide in your home. Start the Easy Payments if satisfied. 


Fes ee CUT HERE sea aaa 


IMAIL ORDER 


BT HEO. AUDEL & CO.,49 W. 23 St.,New York 10, N.Y. 


Please mail me for 7 days’ free examination the 
oks marked (X) below. I agree to mail $1 in 7 


days on each book or set ordered, and to further 
mail $1 a month on each book or set ordered until 
I have paid purchase price. 

If lam not satisfied with GuidesI will return them. 


OC Audels REFRIGERATION & Air Conditionin 
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Audels a soa &AIR COMPR ORS 4. 
A WELDE GUIDE ° « ~_ a ee 
Audels BLUE PRINT READING . 2. 
Audels SHEET METAL WORKERS Handy Book 1. 
Audels oo. ETAL PATTERN LAYOUTS . 4. 
Audels AIRCRAFT WORKER a 1. 
Audels MATHEMATICS and CALCULATIONS . . 2. 
Audels [ae gy A S. Mo Handy a 4. 
Audels DIESEL EN as © & © « 2. 
Audeis MECHANICAL” Sedienany se & « . & 
Audels AUTOMOBILE GUIDE joe « @ 
Audels MARINE Loan me Handy ie... & 
Audels SHIPFITTERS Han oe ok . — * 
Gueths eeeeAeeCA. DRA = COURSE : . & 
Rogers DRAWING and DESIG si  & 
Audels MILLWRIGHTS and Grechanics Guide 4. 
| Audels ENTERS and Builders Guides ue (s vols.). 6. 
Audels A ay i - Steamfitters Guides (4 vols.) 6. 
Audels MASONS and Builders one (4vols.) . . & 
Master PAINTER A DECOR > 
12. 
1 
2. 
1. 
4. 
2. 
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Book of PRACTICAL ELECTRICITY 

RICAL POWER CALCULATIONS 
RICAL Guides at $1. each . 
DEVICES 


Audels ELECTRONIC eb. eS 2. 
Audels ELECTRIC peony ss. - eo. 2. 
| Audels RADIOMANS GUIDE 4, 
Audels NEW ELECTRIC LIBRARY at $1.50 a Volume 
Vols. 1, 11, 111, IV, V, VE, VEL, VINE, EX, X, XE, XE. 
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Have You Heard About My 


“HAVE-MORE” PLAN? 


How to Raise Your Own Delicious Meat, Eggs, Vegetables, 
Etc. in Your Spare Time on as Little as 4 Acre of Land! 









Let Me 
Tell You How 


We Do These Things 
The EASIEST, LATEST, Most 


. SY 
Delicious berries a 


PRACTICAL Ways at Our Small Place. 


you already are raising 
food—or at least part of 
are even a full- ime e 
maybe you are a 

just hoping and planning 
Whatever your 


situation, I 
you'll be my 


interested in 
) true 
of my family and 
y of how we moved 





and 
sackyard 
me! 


how we've £ 

farming in our spare 
some- 
com- 
aybe J C an 


If you are already 


doing 
like want to 





new ide t 
elp you cet "petier "res 


are ag! yet doing it, but 
you'll find my Plan 
very nelecul. “it will tell you 
to look for the right kind of 
your job, how to get stz 
the ensiest, most inexpensive way. 
My Plan will show you lots of short 
cuts, help you avoid many mistakes, 


’ 
"One Hour Or So a Day" 
Some people may think this sort 

of thing takes a lot of hard unpleas- 

ant work. That is mot so! It doe 
take some time—but really not very 
much. We take care of the chores at 
~— — 2 in only one hour or soa day on 
av e! It does take some work 
but it's not ’s funl 


give you some 
uts « « « 
sults. 

If you 
are planning 








And it does not take much land— 
even a fairly large city lot can be 
enough! 
The secret, of course, is doing 
things the easiest, most Practical 
ays, taking advantage of all the 
modern, scientific, labor-saving meth- 
ods at have been developed in re- 
years! nd i nese new, 
easier, better methods that my Plan 
tells you a See right hand side 


of this for 


Plan cov ers. 


list of things my 


Mrs. Robinson and our 
The home-raised goons 


age. it. ta 
bread and grass growing around our 
pla 


Healthful, Relaxing 


Not only is it { to ha o 50 
den, and to ry lots a the o her 
foods it’ heaithful. 
Realy Vresn vegetables, * milk. eggs, 


meat, e more vitamins and 
other health giving ——_ in them. 
They taste m h better—and, © 

0 raising your wh you can 
have all you want, without worrying 
about ration points! 

Being outdoors 
is healthful, 
eats better, 
ter and gets 
Your children, if 
= wholesome 
“way of life’’ is really the 
Sountetion for family 


around the plece 





soundest 
happiness. 


Saves on Food Bills 
and Ration Points 


‘00 prices are very now— 
everybody knows that! So, jus 





fig- 

ure out how much you'd save if you 
+> of all the food 

only that—it doesn't 

take any ration points to raise your 
; ean he more food, bet- 





save money doing it! 


Security Against 
Hard Times 


May’ like to retire some 
day. If there’s a postwar Gepres- 
sion, you might even lose yo job. 
I hope not, but it might happen, and 
if it dic wouldn't it be swell to 
have a -%. where you could raise 
most of your food, where you could 
get by with very little cash income? 

Wouldn't it be a good idea to know 
to ~ these things even if you 


never hav can tell you it 
sure gives reeling of inde- 
pendence and sec rte and I'm sure 


it would do the same for youl 
nf , Sraee you can s I'm 

id’* on this whole 
. it’s healthful, it saves 
you money, you eat better, —! feel se- 
cure and independent. *s why 





5 
5 
i 
2 
£) 


cow | 

and ‘ofer” an one dollar isn’ ‘e very l 
So, if you're paterested | otther $e | 
“compare  notes’’ | 


plan ahead—then eend —- our nea 


and address and one dollar and I'll 
send you my Plan by return mail, 
Right now Is an excellent time of 
year to start! 
Yours for *ta little land and a lot 
of living’’ 





x S02. Noroton, Conn. 











When 


“A Little Land and 
a Lot of Living’’ 


Fresh Fork 





50,000 WORDS 





etc... how 





NOT A BOOK 


“HAVE-MO 
pictures, 


prac tical, labor-saving methods to having such things 
at our place. You can easily do the same. 

How to choose—to rent Geese, turkeys. squabs 
or buy—the righ ind of ducks — easy, interesting 
a place of your own, near delicious. 
our job. (If you don’t 
already have a place.) A lovely flower garden 

for mother, 

A wonderfully bounti- 
ful garden with half the New ey easy 
work, ways of reserving foods 

—they taste far betier, 

Broilers and roasters— 00% 
at about 16 cents a pound, - 

5 pounds of poney— 

Fresh eggs—7 minutes only See wer 
a day. 

Extra income § selling 
our surplus crops. 

Delicious rabbit meat— ¥°™ ——— 


at 8 cents a pound, 


73 PICTURES, DIAGRAMS 
Plan tells, by ar-cut 
easy-to-read directions, 
we have applied the easiest, 


RE" 





dia- 
tables, 
most 


Fruit instead of shade 








rees. 
Milk, butter, cheese 
ead your own miniature Grapes, berries — your 
investment back ach 
year. 
Pigs are easy—why pa 
to hove garbage removed? Etc., Ete., Etc. 
What My Plan Tells You about any one of these 
things can easily be worth several times the price of 
the whole Plan (which is $1.00). So even if you are 


interested in only 
not hesitate to ord 


one or two of the subjects you need 
ler my Plan. Besides, if for any rea- 


son you aren't more than satisfied with it, I'll gladly 
without question! 


refund your dollar 


DO YOU W 





ANT TO SEE MY PLAN? 





If you do, just put a dollar bill or dollar money 
order ‘if bank check, $1.05) in an envelope with 
your name and address and turn it over to Uncle 
Sam's mailman, I'll send your copy of my Plan by 
return mail. If for any reason you aren't pleased 
with it. let me kn d ll refund your money 
without delay and without question. Address 


Ed Robinson, Box 502, Noroton, Conn. 


Your Name 


Address 
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HOW TO MAKE AND FIX 
THINGS FOR YOUR HOME! 


NOW —IT’S EASY! BIG, NEW COMPLETE GUIDE HAS 
EVERYTHING BEGINNER OR EXPERT NEEDS TO KNOW! 


Now you can make the things you’ve wanted . ... do the repairing 
and Tedeoorating that needs doing—and have fun, too! For here 
is “It’s Fun To Make It Yourself,” an amazing new guide that 
simplifies every step in wood and metal working « . . showd you 

short-cuts that save time, money, labor. See how easily you cam 
follow the amazingly simple picture-instructions. Mail coupom 
now for 7-Day FREE examination, Send no money! 


Here’s How to Beat High Prices, Scarcities! 
Even if you’ve never handled tools in your life—you can follow 










































FRE. 


THIS AMAZING NEW BOOK FOR 


7 DAY TRIAL! 


thed: imr > icture-direction in this new kind of book. So 
Step Me fs of pe yo ea wrong... thanks to its easy-to- 
One of America’s understand, non-technical language and over 1000 helpful 


pictures! 
Imagine saving $10 to $50 by mak- 
ing a nest of tables yourself. Or 
framing your own pictures. Imagine 
repairing and renewing old furni- 
ture—at practically no cost. Or 
adding @ handsome rustic bench 
to your garden. Just one article 
you make—or one repair job you 
do—with the help of this book 
can easily save you many times 
the cost of the entire volume. 
So mail coupon now for your 
FREE examination, No Obli- 
gation! 





IT’S FUN to make 
a collapsible bed 
tray, scores of 
other things. 


Look at this Partial List of 


Things You Can Make and Do! 
MAKING Draught Prevention 
—Nest of Tables Picture Framing 
—Medicine Cabinet Glass Cutting 
—Combined Cabinet Fitting & Replacing 
ona Bookshelves Window Panes 
—Fire Screen Fitting Hin 
—Double Stepladder Fitting Shelves 
= — Converting Spare 
= oo Ge DT - Room into Workshop 
hina Cabine Using Garage as 
—Modern Sideboard “Workshop 
ay athens Choice and Care of 
—a Shelf Bracket ’ cols / 
—Objects of Metal WR Seas, 


“——- Garden Choice of a Lathe 


5 Sheet-Tin Work 
—Rose Pe 

= | ol a Bent Wire Work 
Furniture Repairs Etching on Brass, 


New Rooms For Old— 
Add new life to old 
rooms! Imagine the 
difference a new com- 
bination book case 








weed ye, * 
th’ me a 






Panelling a Room Copper and Steel -get TiDe nds> 46, 
Replacing Sash Paperhanging Weds Lorik ers ev 
‘ords Interior Painting asb 


etSs 
Lifting Flooring Graining wwe vin* 
And many other things you'll have 
FUN making and doing with help 
of this new book! 


Examine 7 Days FREE! 


Send No Money! Mail Coupon NOW! 


foe cee ee ee ee 2 2 2 


FREE EXAMINATION COUPON i 


BOOK PRESENTATIONS 4 
31 W. 57th Street, New York 19,N.¥. MI2 

Without obligation, send me immediately 
(prepaid for a week's free examination), 
IT’S FUN TO MAKE IT YOURSELF, 384 














There never has been a book like “It’s Fun 
To Make It Yourself.” 384 BIG pages, over 
1000 photographs, working diagrams, sketches 
all the facts you should know about build- 
ing and equipping your home workshop; se- 
lecting, manipulating, sharpening, caring for 
your tools; joints, jointing; finishing wood- 
work; wood turning; wood, metal construc- 
tion projects; how to do home repairs, main- 
aes fundamentals of house-painting; 
plastering, paperhanging; BIG section of 
things to make for garden. 
MAIL COUPON NOW! 

Once you go through this practical guide you 





wouldn’t give it up for many times its small 
Price. Let us send “It’s Fun To Make It 
Yourself” for one week’s free examination. 
Then, if you’re delighted with it (as we're 
sure you will be) send only $l—and one 
month later pay small balance of only $1.95 
(plus few cents postage). 


If, for any reason, you decide not to keep 

k, return it and owe nothing, You have 
everything to gain, nothing to lose, by mail- 
ing FREE Examination Coupon NOW to 
Book Presentations, 31 West 57th Street, 
New York 19, New York. 


MAIL FREE EXAMINATION COUPON TODAY! 








pages, over 2000 How-To-Do-It Illustrations, 
indexed, handsome cloth binding. At end of 
week I will return book and owe nothing. 
Or I will keep it and send $1 then; and 
$1.95 one month later (plus a few cents 
postave charges). 
Check here if you desire beautiful De- 
+ Lvve Edition bound in special-finish 
Simulated Leather — gorgeously grained, 
stamped in genuine gilt. Only $1 extra. 
NAME 


son (Please Print Plainly) 
MRED. covccescccsensavesvesesund 


GW nas 0:0 6.05605 00-008 STATE.....se00 
(Please List Zone Number — & 
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HECK HERE AND SAVE MORE. SHIP. 
PING WEIGHT 3 Ibs. Send full cash 
with this coupon and we will 

a EE 
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shipping costs. Same return privileges! 
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OUR NEW 
FREE BOOK 
is the latest volume on 
Inventions and Patents off the 
press. It’s a book every inventor should 
Mail the coupon today for our book, 


have. 
“How to Protect, Finance and Sell Your 
Invention,” and learn these important facts— 


How to know if there is a prior U. S. 
patent on yourtinvention. 


How to save steps in getting patent action. 


eRe 









KNOW 
HOW SUCCESSFUL 
INVENTORS PROTECT 
AND SELL THEIR INVENTIONS 


How we prepare your application for 
presentation to the Patent Office. 
How you may patent an improvement on 
something in use now. 

How to obtain funds to patent and pro- 
mote your invention. 

How to find a buyer or backer for your 
invention. 

How to protect yourself in making roy- 
alty agreements. 

These and many other inventive facts you'll learn 

by reading our new FREE Book, “How to Protect, 

Finance and Sell Your Invention.” 


McMORROW & BERMAN WEEDIATLANTIC BUILDING 


PATENT ATTORNEYS 





WASHINGTON 4, D. C 


10 When Answering Advertisements, Please Mention MECHANIX JI.1.USTRATED 





Op) 
ar 
sui 
str 
tec 
Pa 
th 
tio 





Ma 
Ha 
for 
Ma 
our 
clai 


fut: 
FR 


H¢ 


The 
the 

emp 
in tl 
Reg 
Sent 
expe 
tion 
and 
tech 














MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. The 
opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be 
sure—before you place your device in 
strange hands—that it is fully pro- 
tected. A United States 
Patent gives you 
this protec- 
tion. 













The first step toward 


inventive success always ts 







—and always has been—the applica- 
tion for a U. S. Patent. There is no other way 


FREE .svenrion recorp 


Make this record now. If you have an invention, and wish to secure it for the future, act at once. 
Have it dated now and recorded in our office. We will send you this FREE Invention Record Form 
for the purpose. Fill out the Invention Record Form fully describing the nature of your invention. 
Make a sketch of its main features. Mail it to us and we will record the date it was received in 
our office. The earlier the date the better your chance of combating rival inventors who may lay 
Ww claim to your idea later. Don’t delay a single minute in taking this important step. Your whole 
UL future may depend upon it. Mail the coupon for our FREE Invention Record Blank and New 
CT FREE Book Today! 

NS HOW WE SERVE YOU AS REGISTERED PATENT ATTORNEYS ay 






















The U. S. Patent Office strongly recommends—unless arguments upon those details of your invention 
for the inventor is familiar with such matters—that he which, in our judgment, will be looked upon 

employ the services of a Registered Patent Attorney most favorably by the Patent Office Ex- 

in the preparation of his Patent Application. We are aminer. Get our new FREE Book, 

Registered Patent Attorneys fully qualified to repre- “How to Protect, Finance and 
on sent you at the Patent Office. We have had long Sell Your Invention,” 

experience in studying hundreds of types of inven- and our FREE In- 

tions. This gives us the ability to judge your invention vention Record 

and to describe it accurately and convincingly in Form. Act 
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Conducted by SS 


JOSEPH H. KRAUS 








Mr. Kraus has been giving advice to inventors for more than 20 years. He will attempt to answer as many letters 
from inventors as possible in his column each month. Mr. Kraus will “call his shots as he sees them" in this column. 
Thoroughly versed in inventions and inventions procedure, he will never, under any circumstances, disclose any 


valuable secrets. 


He cannot answer questions relating to patent law. 


For such information, the Editors suggest 


you communicate with any one cf the patent attorneys who advertise in MECHANIX ILLUSTRATED. 


Baby Carriage Insect Screen 


S/Sgt. H. L. Shaw of New York, N. Y., submits 
photos of a baby carriage insect screen on which 
he requests our advice as a post war venture. 

Answer: This department has established a 
policy of not disclosing details of any devices we 
consider possess merit; accordingly details of this 
item are omitted here. 

All of the virtues of your design are admitted. 
But the present construction is in the gadget class. 
It does not seem to hold enough value for good 
protection, but is a fine basic start. 

It must appear obvious to you that you must 
have as many different sizes of such covers as 
there are styles and sizes of carriages. Some must 
have cut-outs to accommodate the hood hinge. 
Furthermore, the device cannot be folded or 
collapsed, 

In our opinion this is the point at which to start. 
Design a simple, foldable unit of metal rails similar 
to curtain rods to fit any carriage. Permit the ex- 
tending leg to hingg against the frame; in fact 
allow the frame to come apart or collapse. The 
material could be clamped in its final position, 
then trimmed off. Now you will have a construc- 
tion similar to a window shade; one size will fit a 
great many windows. 

Our recommendation is to lay out a great many 
designs on paper, all with the hope of adaptability. 
Select the best for simplification and development. 
Then one size will cover all styles, types and 
models of carriages. 

This is well within your ability. Go to it and 
good luck. 


Bicycle Coaster-brake 


Alfred C. Reimers of Pomfret, Connecticut, 
submits a design for a coaster brake for bicycles. 
He wants to know of its merits, faults and possi- 
bility of construction. 

Answer: Your exploded diagram makes clear 
the drive and brake part of the mechanism but is 
not clear on the coaster feature. 

But assuming that even this is clear in your 
mind, what does your design do which is not 
accomplished by other modern mechanisms? We 
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can see no outstanding merits. It is questionable 
that the use of brake lining furnishes great ad- 
vantages. 

Of course, the item can be produved, but who 
would want to substitute this untried design for an 
item on which satisfaction has been proven? 

Now, if you and other inventors want to work 
upon a bicycle transmission mechanism, or if 
bicycle manufacturers want to develop some- 
thing original, why not incorporate a fluid drive 
mechanism. This would eliminate sprockets, 
chains, chain guards, etc. It could dispose of all 
parts of the drive where there is little lever ad- 
vantage such as when the pedals are at the top- 
bottom part of the drive. Furthermore, you could 
get a very powerful torque on the rear wheel 
with only a slight amount of energy frequently 
applied. Here then is something for many in- 
ventors to work upon. Someone will furnish the 
satisfactory solution. 


Railway Mail Car 


Laverne M. Taber, Crossville, Tenn., has de- 
signed a new style of railway mail car with 
“stall” trip chutes to permit disposing of the mail 
instantly and independently of the doorway. Cross 
locking mechanisms are provided. 

Answer: All changes of this type would have 
to take place slowly. The style you propose would 
demand that the crew learn how to operate the 
mechanism. Admittedly, this is not difficult, but 
it would not save time; instead it would just make 
lighter the task of the mail handlers. Tnis ad- 
vantage is not sufficient to assure acceptance of 
your design. 

Now, if you can incorporate a distinct time 
saving method the new design might be looked 
upon with favor. We doubt that the present con- 
struction will be appreciated. 


Chemical Inquiry 


J. Sheraga of Waterbury, Conn., asks if we 
answer chemical inquiries. 

Answer: We do not give legal advice. Legal 
phases must be discussed with your own attorney. 
Other than that this department has no limitations. 
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Now Any AUTO REPA 
Can Be a Push-Qver 


IN LESS TIME — 
WITH LESS WORK — 
AND MORE PROFITS! 


PT ar new AUTO REPAIR 
MANUAL shows you how 
to service and repair ANY part 
of ANY car! Now you can lick 
even the toughest jobs when you 
have this amazing Manual to 
make your work easier! 

Every job on every car built 
since 1935 is explained as simply 
as A-B-C. Clear, illustrated in- 
structions lead you step by step. 
NOW you can tackle ANY job 
from carburetor to rear end—and 
do it quick, easy, right, the FIRST 
time! Just look up make, model, 
and the job in the quick index of 
MoToR’s AUTO REPAIR MAN-~ 
UAL—and go to work! 


ONLY Manual of Its Kind 


No wonder this manual is used 
by the U. S. Army, Navy, trade 
and technical schools everywhere, 
and thousands of successful auto 
servicemen! 

To make this great book pos- 
sible, the engineer-editors of 
MoToR Magazine condensed all 
the meat from 150 official factory 
manuals for you. They dug out all 
the information you need; made 
sure every word is crystal-clear; 
and put “‘the whole works’’ into 
this one great, handy book! 

MoToR’s AUTO REPAIR 
MANUAL is a big book: 764 large 
pages, 8% x 11 inches, bound in 
sturdy covers. Nearly 200,000 ser- 
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vice, repair, adjustment, replace. 
ment, tune-up facts on every car 
built from 1935 to 1942! 


Over 1,000 Pictures! 


More than 1,000 cutaway pho- 
tos, diagrams, drawings, charts, 
SHOW you what the clear text 
TELLS you! No wonder thou- 
sands of men call this amazing 
book their Auto Repair “Bible”! 
No wonder it will save YOU 
countless hours of work—and help 
you make MORE MONEY from 
auto repairs! 

See for yourself—without cost! 
—what a work-saver, time-saver, 


















Clear, Pictured Facts on Every Job 
on Every Car Built Since 1935! 


Nearly 200,000 service and repair facts on all 
these makes: 












and “life-saver’”’ MoToR’s AUTO American Crosley La Salle Packard 
REPAIR MANUAL will be for Bantam De Soto Lincoln Pierce 
you! TRY it FREE—for 7 days. Auburn Dodge Lincoin Arrow 
Learn first-hand how it can pay Austin Ford Zephyr Plymouth 
for itself the first few times you Buick Graham = Mercury Pontiac 






Cadillac Hudson Nash Reo 
Chevrolet Hupmobile Oldsmobile Studebaker 
Chrysler Lafayette Overland Teiraplane 
Cord Willys 


764 big pages; including 50 pages of car- 
buretor text, charts, illustrations covering 
all models. Over 500 charts, tables: Tune-up 
Chart; Valve Measurements; Compression 
Pressure; Torque Wrench Reading; Starting 
Motor; Engine Clearances; Generator; Clutch 
& Brake Specifications; Front End Measure- 
ments, etc.; Engines; Electric, Fuel, Coo:ing, 
Lubricating Systems; Transmissions; Univer- 
sals; Front Ends; Wheels; Rear Ends, etc. 


use it! 


FREE 


7-DAY OFFER 
SEND NO MONEY 














Just mail coupon below—with- 
out money! When the postman 
brings your book, examine it thor- 
oughly. Make it show you what 
it’s got! Unless you agree this is 
the greatest time-saver and work- 
saver you've ever seen — return 
book in 7 days and pay nothing. 

Mail coupon today! Address: 

MoToR Book Department, Desk 

3-B, 572 Madison Ave., New York 
22, New York, 








For mechanics, truck special- 
ists, service stations, _fieet 
owners. Covers EVERY job 
on EVERY truck made since 
1936! 1400 pictures, 914 pages, 

300,000 facts. Used by Armed 

Forces. Warranted to con- 

tain every essential fact you 
need to aaa bind- 

. size 8'2x1l. ; 

overs all types Gasoline 
Engines; Diesels and Hessel- 
mans. Fuel Systems, Gover- 
nors, Lubrication Systems, 
Ignition Systems, Starters, 
Generators, Clutches, Sram 
missions, Axles, Torque Di- 
viders, Transfer Cases, 





Same FREE 7-Day Offer Applies on 
MoToR’s Truck Repair Manual 


— —} oy.au.e 
a Ne a 
MoTOR Book Dept., Desk 3-B, 572 Madison Ave., N.Y. 22 
Rush to me at once: (Check box opposite book you want) 
ia MoToR’s AUTO REPATR MANUAL. If O.K. I will 
remit $1 in 7 days, and $1 monthly for 4 months, plus 
35c delivery charge with final payment ($5.35 in all). 
Otherwise I will return book postpaid in 7 days. (Foreign i 





i te. 
Brakes, Steering, etc., © 
Also services buses, farm 
and industrial tractors, cine 
actor an ni 
juipment, stationary power 
machinery, 7, (on sit parts 
ascribed in Manual. 
deSiftered on same FREE 7- 
ay examination as t 
Repatt Manual. Check box in Print Name....... erccccsecccccccccccccsecs ASCrsecees ° 


coupon at right. 


price, remit $7 cash with order.) 
MoToR’s TRUCK REPAIR MANUAL, (Described at 
left.) If O.K. I will remit $2 in 7 days, and $2 month- 
ly for 3 months, plus 35c delivery charge with final pay- 
ment ($8.35 in all). Otherwise I will return book postpaid 
in 7 days. (Foreign price, remit $11 cash with order.) 





Published by Print Address ........cccee CeSeeececcecccccceccocccosese 
ublishe y “Ne 
MoToR, The City “if any) ' 
Leading’ Auto- ne WPccesceccss 
a iness Magazine. , = . 
motive . Enanuals assure high State. ..ceccceceesee OCCUPatiONn.......cceeceeeeseceeces 
: work. ] SAVE 35c SHIPPING CHARGE! We pay postage. ENCLOSE 
standards of repair t } Sau papeuk colon money order, or postal mote). Sane 


m 7-day return-refund privilege. 
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CHIPS From THe 
EDITORS 
WORKBENCH 








Color Photo Contest Winners! 


We never dreamed there were so many ex- 
cellent amateur color photographers running 
around loose! Your response to our big color 
photo contest, announced in the October, 1944 
issue was more than gratifying—it was terrific. 
From hundreds of beautiful Kodachromes, Koda- 
color and Ansco Color films the poor, dazzled 
judges had to select three for the first prize of 
$100, second prize of $50 and third prize of $25. 
After much mulling over and milling around this 
situation, it was decided to increase the number 
of prizes to six, with three honorable mention 
awards of $15 each. As a result, six of you will see 
your pictures reproduced in the 4-color section 
of the March issue, together with a complete an- 
nouncement regarding you lucky winners. The 
hundreds of you whose photos were ruled out of 
the money, many by a close margin, will be in- 
terested to know that Mrecuanrx ILLUSTRATED will 
soon announce the date of a second color photo 
contest, so you'll all have another crack at those 
juicy prizes. 

Meantime, be sure to ask your newsdealer to 
reserve your copy of the March MI so you won’t 
miss the names of the winners. Yours may be 
among them! 


Book Review 


“Riding the Tinplate Rails” by Louis H. Hertz 
is a historical account of the development of toy 
trains that is more apt to settle the old feud be- 
tween so-called tinplaters and the disciples of 
true scale models than any number of fruitless 
discussions. 

Mr. Hertz has not only succeeded in eliminating 
the usual dryness of historical data, but he has 
also given a very clear picture of the tinplate rail- 
road equipment manufacturers’ understanding 
of the future requirements of real model rail- 
roading. Pub. by The Model Craftsman, Ramsey, 
N. J. ($3.50). 


COMING NEXT MONTH 
Mother Nature Has Her Face Lifted 


Just outside Washington, at the largest agri- 
cultural experimental station in the world, scien- 
tists work constantly at developing new breeds 
of livestock and new strains of crops for farmers. 
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Jet Propulsion Is Not the Answer 


Noiseless flight at speeds approaching that of 
sound—that’s jet propulsion, the most exciting 
thing in aviation today. But—like everything else 
—it has its limitations. Geoffrey Smith, distin- 
guished editor of the leading British aviation mag- 
azine, Flight, and world’s foremost authority on 
the subject, tells you about it. 


Will Rocket Bombs Hit New York? 


The bombardment of New York by giant Nazi ) 


V-2 missiles is not at all impossible. Martin Caidin 
discusses the possibility and describes all the 
Nazi vengeance bombs. 


HELLO NEPTUNE! SCHMIDT SPEAKING 














Billy Schmidt, 1515 Leda St.. New Orleans, 
La., built this diving outfit, complete with two- 
way telephone. In the photo, a phone conversa- 
tion is carried on preparatory to going down. 
Billy has been down to a depth of 30 feet in 
his homemade helmet. A nice job for an 
18-year-old diver and helmet designer. This 
snapshot nets Mr. Schmidt a $5.00 Workbench 
award and a Certificate of Merit. 
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SPRAYBERRY RADIO TRAINING 


TECHNICAL ~ 

Wy WY, KNOWLEDGE 
SKILLED 

Gee OT) HANDS 





















HERE’S THE ONE PRACTICAL WAY TO TRAIN FOR 
BIG EARNINGS AHEAD IN RADIO-ELECTRONICS & TELEVISION 


The offer I make you here is the opportunity of a lifetime. 
It’s your big chance to get ready for a wonderful future JUST OuT! FREE! 













in the swiftly expanding field of Radio-Electronics IN- “How to Read Radio Diagrams 
CLUDING Radio, Television, Frequency Modulation and Symbols”’ 
and Industrial Electronics. Be wise! NOW’S the time . ... @ Valuable new book which 
a ‘f 7 q > ; re i . . explains in simple English how to 
to start. No previous experience 1s ne cessary . Tl e read and understand any Radio Set 
Sprayberry Course starts right at the beginning of Radio. Diagram. Provides the quick key 
, oan om nasal 2 Sain aa 2 analyzing any Radio circuit 
You can’t get lost. It gets the various subjects across in Includes translations of all Radio 
such a clear, simple way that you understand and symbols Send for this | FREE 
7 4 se ook now and along with it 
remember. will send you another big FREE 


book describing my Radio-Elec- 


1’ll Show You a New, Fast Way to Test tronic training. 
Radio Sets Without Mfg. Equipment 














The very same Radio Parts I supply with your course 
for gaining pre-experience in Radio Repair work may be 
adapted through an exclusive Sprayberry wiring pro- 
cedure to serve for complete, fast, accurate Radio Re- 
ceiver trouble-shooting. Thus under Sprayberry methods 
you do not have one cent of outlay for manufactured 
Test Equipment which is not only expensive but scarce. 


Prepares You for a Business of Your Own 
or Good Radio Jobs ... Civilian or Military. 


My training will give you the broad, fundamental prin- 
ciples so necessary as a background no matter which 
branch of Radio you wish to specialize in. I make it 
easy for you to learn Radio Set Repair and Installation 
Work. I teach you how to install and repair Electronic 
Equipment. If you enter the Army, Navy or Marines, 
a will help you win higher rating and better a a ee PO eee I 
(Mail in plain envelope or paste on penny postcard) 
SS Oe ST RNS eT 






SPRAYBERRY ACADEMY OF RADIO 


F. L. Sprayberry, President 

Box SOOXO, Pueblo, Colorado. 

Please rush my FREE copies of ‘‘How to MAKE MONEY in 
RADIO, ELECTRONICS and TELEVISION,"’ and “HOW TO 
READ RADIO DIAGRAMS and SYMBOLS." 
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Here’s How You Can 


STOP 


wearing out your Car with 


COLD WEATHER 
“DRY STARTS” 





During cold weather 
oil quickly 


low viscosity winter 
drains off of hot cylinder walls. 
When you -_ your car—cylinders and 
pistons quickly become cold and dry of oil. 
When you start—metal rubs metal causing 
rapid wear. A pint of Pyroil in the crank- 
case gives winter oil the property of clinging 
to metal surfaces. It reduces wear—it pre- 
vents rusting and corrosion and “gumming.” 
Ask your service man for Pyroil! 

Manufactured and Guaranteed by Pyroil 
Company, W. V. Kidder, 
Founder, 943 Main Street, 
La Crosse, Wisconsin. 


PYROIL 
ADDS LIFE TO YOUR CAR 
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SENSATIONAL 


WAR BARGAINS 
in LENSES & PRISMS 


All Neatly Packed and Marked 


YOU CAN EASILY MAKE Telescopes—Periscope—Magnifiers 
—Photographic Gadgets—and do Hundreds of EXPERIMENTS 
All Items Finely Ground and Polished but Edges Very Slightly 
Chipped, which We Gucorantee Will Not Interfere with Use, 


WEIGHT APROX. 34 


i PRISMS | 








You can hav with a Periscope easily constructed wi 
two -_ > VERE D TANK. PRISMS . - . . OFiginally mfg. f re use . 
Ar my unk 1’¢ s—worth about $24 to $30 each. Hug ize— 
‘ “45 r tir gr id and poli i can use to see 
° . > or photograph f under water, to 
‘ es, for camera ster ) 


attachment. photometer 
Exe rimental Op t 











classroom demonst ions 
ar bet wees Gihente Ghnenvetion ber “oseat eonneel”” 
$ reqt i 

Stock No. 3004- 8 . SILVERED TANK PRISM—Price $2.00 
each Postpa 

Stock “1% 3005. - s.¢6 « PL AIN TANK ot nae $2.00 each 
P s excellent for projecting all t olors of the 
epectren i—a be il sight 





FOUR TANK PRISMS—Special—$7. 00 Postpaid 


SPECIALS IN LENS SETS 
10 Page Project Booklet Free With All Sets 


Advertising — A. 
own ) tel 


Set No. 30!-B 
Postpaid. For 


for 


S 60 






“Our Lenses 
bir mes 





your 





Set No. 305- B “The Gadgeteer’s Delight’’ 35 Lenses for $5.00 
ew gern ‘ s all t nses in t al plu y 
xp 4 r field of experiment and gadget 
making. ‘Al l our lenses are neatly pa 1 and marked. 
Set No 310-8 “The Experimenter’s Dream’? 60 Lenses and New 
Complete 50 Page Booklet—$10.00 Postpaid. Contains all the 1 3 
nm the above sets plus 25 others that make this a sensatior . 
T variet of lens n this set ill enable 1 to ndauct ¢ ntless 


it w ¢ ptical equipment 
50 Page IMustr ated Idea Bo oklet “Fun With Chipped Edge Lenses’’ 
Only $1.00. T Co ym plete Hand Book 


COMPLETE SET OF LENSES AND THE PRISMS TO MAKE A 
MONOCULAR TELESCOP! 

These are from tl! N 7 Power B lar 2 c 
Stock =5100-B Mor lar Set—$5.00 Postpaid. 

5 mM FILM ENI ARG ING LENS SET—Stock =6057-B. 
about F 8 T r i ystitute til Anastigmat Enlar 5 
Lenses again f available 
io jaae PRISMS—Stock 23904-R . . Qe each Postpaid 

mt r war barga Normal pr “ i 

t 20 to 40 times a e quotation At this exceptionally low pr 

ate need for ¢ : Such a bargain will not be available 4 


Satisfaction Guaranteed @ Order by Set or Stock No. 


EDMUND SALVAGE CO. 


27 W. Clinton Ave., Dept. 12, P. O. Audubon, N. J. 
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If You Are Doing Electrical Work 
of Any Kind You Need This 


- ELECTRICIANS 
HANDBOOK 22> 


For 7 DAYS FREE OF ANY COST 
You Send No Money! 

Here is the book every Electrician needs. No 

matter what your work is, you will find this 


You Pay No C. O. D. Charges! 
Handbook mighty valuable after yousee it and 
see the information it contains. I’m sure you 
wouldn’t part with it for many times its small 
cost, and remember it won’t cost you a cent 
to see it and examine it for 7 Days. 

Every Electrician needs certain informa- 
tion at various times. No one can be expected 
to carry around in their head all the many 
formulas—latest code requirements, building 
codes, rules, tables, charts, testing guides, size 

of wire to use on certain jobs, motors, current 
00 and hundreds of other things every electrician 
needs to refer to at various times 


? Not a Text Book 


This book is not a text book. Every subject 
is indexed and covered in just a few pages. You 
don’t have to study the whole book to get the 





1.6 - 4 As 
= information you need on any subject—merely 
2 turn the index—look up the subject you 
tal want and then you’ll find this subject only 
“uD is covered on the page you turn to. No 
= wasted time or effort. 
5.0% 
’ Suppose you want to know about the Reversing of the 
iget Rotation of Motors. Just turn to Index and it tells you to 
turn to page 212. When you turn to this page there is the 
New answer to your prob lem. You don’t have to wade thrua 
3 lot of pages on different subjects to get what you want. 


No indeed, thereit is outlined for you just as you want it. 

You can get the information on any of over 600 different 
es”? subjects you want in five minutes. Then too, Electronics 
problems are also included in the book, just as all 


4 other electrical subjects are. THIS COUPON iS NOT AN ORDER 
' SEND NO MONEY=SeeltFREE #08 ¥y-formatiycy ea 23 


H.C. Lewis, Pres., Coyne ElectricalSchool, Dept, 
500 S. Paulina Street, Chicago 12, ll. 

I want to see the New Coyne Electricians Handboo! . Send me 
a cory which I may keep for 7 Days on FREE Tet If at the 
end of 7 Days I do not want the book I will return it to you and 
owe you nothing, If I keep it, I will pay $2.75 within 7 days and 
the book is mine, 





I'm not asking you tosend any money. No indeed. I know 
you need this book. I'm so sure it’s the book you want and 
need, I want to sendit to you to examine for 7 Days 
free trial. Then you look it over and you decide. If it isn't 
all I claim, then send it back and you owe nothing. If you 
i are convinced it is worth many times its cost, then send 
$2.75 at the end of the 7 Days and the book is yours. Send 
th at coupon today. Right now, while it’s before you. 


% OYNE ctccrricat scuoor 


a AGE. 





ADDER SS .cccesecece 





ge enciwetetn ZONE.—-—-— STATE a 

Check here if you want to pay postman . ash p -_ hay when pone oa is 

J 500 S. Paulina St., Dept.25-K1, Chicago 12, Ill. [pl setcred ee 3 cé gemnptes fond $2.78 wi ee oo ft it include 
. 





1 year Free Technica! Bulletins. 
ee ee men 
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E'S YOUR STARTING 
POINT FOR AN 
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tHe AERO TECH campus 


++. Covers many acres and thousands of square feet of moder@ 
laboratories, shops and classrooms. Many civilians and Serv-- 
icemen received their start in aviation from here. 


+»»TO VETERANS OR SERVICEMEN 


Expand your aviation knowledge by planning now to enroll 
in Aero Tech's special, advanced courses. This will insure 
your post-war opportunities in the new “aviation age,” which 
will require trained, alert men by the thousands. 


-»-TO CIVILIANS AND WAR WORKERS 
You can do a better job in hastening victory by working 
in a Los Angeles essential industry and taking Aero Tech 
courses at the same time. The training is especially laid out 
for the post-war aviation era — investigate this plan. 


GREATLY EXPANDED COURSES 
New requirements by airlines, service depots, feeder-lines... 
and the need for new types of aviation trained men... has 
created many new courses now offered by Aero Tech. Always 
up-to-the-minute, Aero Tech steps abead with — plans 


for the “aviation age of the fucure.” vA 


Airp an management— 
si Aero Tech students get 
Servicing — many types of actual experience on a 


modern airplanes used for leading Los Angeles air- 
practical shop instruction port. 





Engineering — complete de- 
sign projects are corried out 
by Aero Tech students. 


Tec 
Seen 
Instruments — latest type in- 


struments, gyros, automatic 
pilots used for training. 


GET COURSE BULLETINS NOW... 
\ Winter classes now forming 
Thousands secured their start from this in- 
stitution . . . thousands more will secure a 
“priority” on their careers by attending Aero 
Tech in the near future. Send coupon for free 
decent te Gtnite bulletins NOW — act today. 


ireratt and Engi 

‘Mochoniee Tromng AERO INDUSTRIES TECHNICAL INSTITUTE 
Herbert W. Hartley, President 

5265 W. San Fernando Rd., Los Angeles 26 


Flying — all types of primary, 
secondary and blind flying in- 
struction for men and women. 








Engine overhaul — all mod- 
ern types of radial and in-line 
engines used for training. 





re 






Gentlemen: Please send free bulletins, and 1 
data on courses checked below 


“Ill show YOU 


how to make yourself 


COMMANDO - TOUGH 


...1n double- 
quick time 








2+-OR IT WON'T COST YOU A CENT!” 
says Geange F. Jowett 


WORLD’S GREATEST BODY BUILDER 


Let me prove to YOU that you can put inches of dynamic muscles 
on your arms! Add inches to your chest! Broaden your shoulders 
and power-pack the rest of your body. I can do for you what I've 
done for thousands the world over, including many officers and men 
now in the U.S. and British Armed Forces! 


GIVE ME 10 MINUTES A DAY! 
I'll Show You My Secrets of Body Building 


I'll help you be the ‘‘Progressive If you want a physique that will 
Power Methoc through which I re- inspire respect from men, and 
built myself ieems a physical wreck admiration from women ACT 
to the holder of more strength rec- LIKE A ! Decide at ‘once! 


ords than any other living athlete The famous book, ‘Nerves of 
or teacher! No ma tter how skinny Steel—Muscles Like Iron’’ will 
or flabby you are you can learn be included FREE! Priceless for 
my methods right ‘in your ownhome. the strength fan! Full of photos 
Through my proved secrets I show of marvelous power-bodied men 
you how to develop your power, who will show you what Jowett 


inside and out, until YOU are fully has done for them and 4 be 

satisfied that ou are the = you can do ~~ —— for you. 

wa i ge., *The Jowett System,** ow sp this Special "Otter 
elly, Physical Director today! 

a cs YMCA. Atiantic , City. * ‘is the 

greatest in the worlc 


PROVE TO YOURSELF 
IN ONE NIG 


Send only 25c¢ for — Deen 
“Molding a Mighty Arm."’ Read it 
the evening it arrives—learn from 
experience the thrill you can give 
your muscles! 


SEND FOR THESE FIVEWFAMOUS 
COURSES N BOOK FORM 
ONLY 25¢ EACH 
or ALL 5 for $1.00 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN FREE 
MAIL COUPON NOW 


owett ye aa of te Age Culture 
230 Fifth Avenue, De “ew York 1, N. Y¥. 


Jowett Inst. of Physical Culture 
230 Fifth Ave., 272 
New York 1, N. Y. 





O Aircraft Mechanics 


© Airport Operations 





O Instrument Technician 
O Aeronautical Engineering 


O Flying (all licenses) 
0 Engine Mechanics 














Name. —— 
Street 
Qe SS 


Civilion 0 in Services 0 Veteran (1) M-2 
SS SS A A NN TS a SE 
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George F. pone Suns prepesition looks good to wae. Sena 
by return mail, prepaid, the courses checked below, 
which I enclose ). Include FREE book of THOTOS. 
OC All 5 courses for....-. $1 © Molding Mighty Legs 25c 
—— D Molding a MightyArm 25e 0 MoldingaMightyGrip 25¢ 
dowel! molding a Mighty Back 25¢ 0 MoldingaMighty Chest 25¢ 
Champion of 


Send on SSS c. o. D. ($1 plus postage.) No orders less than 


Champisas o $1 sent 
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For Good Jobs TODAY... 





ELE 


TOMORROW... 


RADIO 


- LEARN 


CTRONICS 


DeFOREST’S A-B-C WAY! 





T= fast-moving Opportunity Field 
of Radio-Electronics needs many 
trained men! Let DeFOREST’S show 
you how to get ready to take advantage 
of the breaks—the good jobs—the satis- 
fying pay checks of today—and the 
bright postwar opportunities of tomor- 
row. Write for DeFOREST’S big, free 
book—“VICTORY FOR YOU” and col- 
orful kit supplement. 


Consider Radio’s Many Fields 
See how you may cash in on a vast field 
that includes F.M. Radio, Communica- 
tion Radio, Electronics, Broadcast Radio, 
Motion Picture Sound, Radio Sales and 
Service—or a Radio business of your own. 


Start a Business of Your Own 

See how DeFOREST’S has helped many 
get their start in Radio-Electronics— 
helped them to good pay jobs in one of 
our most promising industries—others 
to preferred military classifications with 
higher ratings, better pay. Helped others 
to full or part time sales and service 
businesses of their own. 


Employment Service! 
DeFOREST’S also provides an effective 
EMPLOYMENT SERVICE which has | Yites Your careful, consid. 
long-established contacts with many em- EST: S helps you prepare 
ee one business of your own in one 


America’s oy Wf 
Mail the coupon Now—Today! aie aeRO Pitan 

See how DeFOREST’S can help YOU 

get started toward this fascinating 

work by means of its effective ““A-B-C” 

Training Method—in your spare time. 
VETERANS: Check coupon 
below for special information. 





ry Radio Receiving Cire 


“Electric E 





The Billion Dollar Radio- 
Electronic Industry, with 
its Manufacturing, Servic- 
ing, oe Com- 
munications, and many 
other promising fields, in- 
= your careful consid- 











DeFOREST'S TRAINING iN- 
CLUDES INSTRUCTION IN 
MOTION PICTURE SOUND 
EQUIPMENT, FM RADIO AND 
TELEVISION 


TTT 


y “LEARN -BY- DOING” pve . 
e 
Make 1 interesting FRadio. parts and assemblies. 
8 Bie oe uits that — 2. Seca - 
tter Wireless Mi 
TBhectri ye’ Devices. Sco 





READ WHAT THESE MEN SAY ABOUT DeFOREST’S TRAINING 


“I have obtained employment with 
he Mfg. Company. They speak 
highly of DeForest’s students and state 


“I cannot impress too strongly on 
anyone who may be considering taking 
rse the Value of both the train- 


they have had — results with 
your men whom they have employed.” 
Clifford Taylor, ‘Mass 

“As a result of DeForest's Training, 
I am doing very well. If my income 
doesn’ tranee between $50.00 and $75.00 
per week, I figure something is wrong.” 
Lyle Rielly, Wisconsin 

“But the credit must go to you and 
your employment service for placin 
me in this job when I really need 
one. I shall always be grateful for the 


Mig and the the employment service that 
goes with it. This service is not merely 
an empty promise, but a truly con- 
scientious effort that continues until its 
job of preparing you is done.” — Philip 
Cummins, New Jersey. 


SD 
“I am amazed at the many subjects 
I have learned with DeForest's. I also 
want to praise your motion picture 
. It is truly amazing, how well 
the action of electricity is brought out. 
I feel safe in saying that no book could 
ever establish effectively those princi- 
ples and actions so well in my mind.” 
— Yale Schorr, Texas. 
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B GET INTERESTING, LOOSE-LEAF LESSONS— 
90 modern, well-illustrated loose-leaf les- 
sons, prepared under the supervision of one of the 
world’s foremost Radio authorities, Dr. Lee De- 
Forest, often called “The father of Radio!” 
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C USE “LEARN -BY-SEEING” MOVIES 
with a genuine DeVRY 16mm. Movie 
Projector and Films to help you learn 
Radio faster ... easier. See hidden 
Radio action come to life! Radio waves 
in motion— Electrons on the march. . . 


E. B. DeVry, President 

DeFOREST’S TRAINING, INC. 
2535-41 N. Ashland Ave., Dept, MIB-2 
Chicago 14, Illinois, U.S.A. 

Please send me your “VICTORY FOR 
YOU” book and KIT FOLDER, FREE 
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O If under 16, check here for special information. 





DeF OREST’S TRAINING, ae 
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GET THIS 


Cree 
TRIAL LESSON 
Send Coupon 











TO PROVE TO YOU how easy 
it is to learn Drafting at home 
by the Chicago Tech method, 
this 40 year old technical college 
will send you a Free Trial Les- 
son in Drafting. No charge for 
this Lesson now or later. 


Mail Coupon 
Below 


Get ready for a peacetime career. 
portunities in Drafting. Read the want-ads for proof 
of the urgent demand for draftsmen in the aircraft, 


Look into the op- 


machinery, electrical and building fields. The drafts- 
man always comes first on any new project in industry, 
—in peace or wartime. 


The Draftsman,—“The Key Man” 


No new machines can be built, no airplanes con- 
structed, no bridges or buildings erected, no ships or 
submarines launched until the draftsman has com- 
pleted his work. Real immediate opportunities exist 
in Drafting—the profession upon which all construc- 
tion is vitally dependent. Drafting is clean, interest- 
ing, well paid work. Investigate today what Drafting 
offers you! 


Learn in Spare Time,—at Home! 


(or at the College in Chicago) 
With our easy step-by-step method (and the tools we 
furnish) you can learn in your spare time at home. 
Convenient terms. Now is the time to prepare in Draft- 
ing for peacetime opportunities. Send the coupon or 


a post card for the Trial Lesson and complete informa- 
tion,—all FREE. 


CHICAGO TECHNICAL COLLEGE 


B-269 Tech. Bidg., 2000 S. Michigan Ave., Chicago 16, Illinois 
Yes,—Please send me FREE Trial Lesson in DRAFTING 

- Aircraft Drafting ( Machine Drafting 

C) Electrical Drafting (- Structural Drafting 

(J Architectural Drafting [1 Building Construction 











STTIINUD nin sstsisictsniicaceiieciohapeaiaaeasaitanptciipriliced 
TINT ‘sesncsusisciniiaieninnctibiahesaniciasigtieinkeaieiiacuiinap teadinlishaniaiedaisandataiinlaiiiaad 
SIT -<cicinshitnidisiiianaemaniatsnemasatinstnendinshiadeabibidein GD: siciesseicnitiiiins 
Occupation sisnessinliaiaaidaadibleliatii BO cccmiitns 
20 When Answering Advertisements, Please 





listen to this Record! 


PEAK 
SPANIS 4 


FRENCH, GERMAN, OR ITALIAN 


“Learn by listening” to NEW CORTINA RECORDS at 
home, the NATURAL way—dquickly, easily, cheaply— 
as thousands have. 


Only (5 Minutes a Day 


Cortinaphone Method famous for 60 years. Most fascinating, 
most satisfactory method for learning or perfecting yourself 
in a foreign language. Investigate! 


Sent on 5 Days’ Approval 


“The Cortina Short-Cut” 
4 Wz, wl * a want to know. 
4 Get I 


eS Write Today-WOW! 


CORTINA Academy (Language ag my for 60 yrs) 
Suite 272, 105 West 40th St., New York 18, N. Y. 


Please send me—without obligation— 
am interested in (mark): 


(€ SPANISH 





-tells just 
Interesting. 








your free booklet. I 


] French (—- Halian [ German 


NAME 


AUDELS Carpenters 
and Builders Guides 
4vols.56 





ter Pay. To get 
tris oe ye “e eel REE COU 
ai 

inside Trade Information On: Pon’ below.” 

Tlow to use the steel square—Tiow to file and set 
eaws—How to build furniture—How_to use @ 
mitre box—How to use the chalk line—Tlow to use 
rules and scales—How to make jointe—Carpentera 
arithmetic—Solving mensuration problems—Es- 
timating strength of timbers—How to eet girders 
and sills—How to frame houses and roofs—How to 
estimate cc sts—How to build houses, barns, gar- 
ares, ngalows, ete.—How to read and draw 
plans—Drawing up specifications—How to ex- 
cavate—How to use settings 12, 13 and 17 on the 
eteel equare—How to build hoists and ecaffolds— 
skylights—How to build etairs—How to put on 
intericr trim—How to hang doors—How to lath— 
lay floors—How ‘o psint 











THEO. AUDEL & CO., 49 W. 23rd St., New York City 

Mail Audele Carpenters and Builders Guides, 4 vols.. on 7 days’ free trial. If 0 ¥. 
I will remot $1 in 7 days, ond $1 menthly uot $6 19 paid. Otherwise 1 will retura them 
No obligation unless 1 am satufied. 


Name.....cseee PPrrrertierirtt tir rtir ss Seeeeeceseccersereeeeres seeeeeeasosors 


Address. ..cccececcsseeeve Seat eeeeereraseeseereeoeeee er erereserereeeeseeee - 


Occupation. ...0.ceseeese 








WHORE. .ceceseeereeee 
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often are 1.C. Ss. g 


wishful thinking. They had am- __ technical 


When a committee of ranking —_ panies in 


BOX 2321-E, SCRANTON 9, PENNA, 


U. S. scientists voted Modern You have 
Pioneer medals to the outstand- _ligence. I. C. S. has the training 
ing inventors of the past 25 you need to get to the top. Mail 
years, 59 of the award winners the coupon today. 


raduates 


courses, 


the nation. 


ICS 


Without cost or obligation, please send me booklet and full particulars about the course before which I have marked X: 





Air Conditioning and Electrical Schools 0D Ship Drafting 
Plumbing Schools © Electrical Drafting 0 Ship Fitting 
O Air Conditioning O Electrical Engineering ©) Shor 
0 Heating DC Plumbing O) Power House Electric D Steel 
O) Refrigeration ( Steam Fitting OD Practical Electrician oO Tool Designing 
Chemistry Schools O Practical Telephony 0 Welding, Gas and Electric 
C Chemical Engineering O Telegraph Engineering Radio School 
O Chemistry, Analytical Internal Combustion CD Electronics 
O Chemistry, Industrial Engines School C) Radio, General 
(] Chemistry, Mfg. lroa & Steel DC Auto Technician [ Aviation 0 Radio Operating 
Plastics 0 Diesel-Electric 0 Radio Servicing 
O Pulp and Paper Making O Diesel Engines DC Gas Engines Railroad School 
Civil Engineering, Archi- Mechanica! Schools ] Air Brake (© Car Inspector 


tectural and Mining Schools OD Aeronautical Engineering 


]) Locomotive Engineer 


O Textile Designing 
O Woolen Manufacturing 
Business and 
Academic Schools 
D Accounting 0 Advertising 
O Arithmetic © Bookkeeping 
©) Business Correspondence 
O Business Management 
© Certified Public Accounting 
D City Letter Carrier 
0 College Preparatory 
0D Commercial 
0 Cost Accounting 
O Federal Tax 


O Architectural Drafting 0 Airplane Drafting ) Locomotive Fireman OD First Year College 

OC Architecture , F 0 Flight Engineer O Railroad Section Foreman oO a Geet Radtice 

O Bridge and Building Foreman 0) Foundry Work . 2 O French 0 Good Englis' 

O Bridge Engineering 0 Heat Treatment of Metals Steam Saginesring Schools 5 High School 

O Building Estimating O Industrial Engineering c Boilermaking . © Higher Mathematics 

O Civil Engineering Coal Mining O Industrial Metallurgy u eee emg en Engineering O Illustrating 

0 Contracting and Building O Mechanical Drafting ee ae CO Motor Traffic 

O Highway Engineering O Mechanical Engineering [ emma a ry ring OD Post Office Clerk 

( Lumber Dealer O Mold-Loft Work Se eee C Railway Postal Clerk 

OC Sanitary Engineering O Patternmaking D Steam Engines O Salesmanship OC Secretarial 

© Structural Drafting DC Reading Shop Blueprints Textile School 0D Spanish 

0 Structural Engineering D Sheet-Metal Drafting C0 Cotton Manufacturing D Stenography 

O Surveying and Mapping D Sheet-Metal Worker DC Rayon Weaving O Traffic Management 

WOME... cererccecssscsncesecececccoscnseonevcosenccecescccecees ; oseee ige.. TTOME AMATC8S....0.ccccerserecseveverscsonseessereetsssecsnsnagnansnonensnvesesseneneneeseees 

Present We orking 

I cianiccisscceitiisinisniaiptisaaicebtiastiinataaiprnainliiniidaitta . State...... sinned I icine aatiatint ican bina, a ae S | Saw P.M, 

( dian residents send coupon to Interna tional Correspondence Schools ogy ae itd., Montreal, Canada, 


British residenta send coupon to 1. C. 8., 71 Kingsway, London, W. 


3 England, 


DISCOUNT TO DISCHARGED VETERANS—SPECIAL TUITION RATES FOR amenEne OF THE ARMED FORCES 


THE TOP MEN in Industrial Posts 


THE men holding the top indus- __ stated over their own signatures 
trial jobs didn’t get there by _ that they had studied I. C. S. 


bition and intelligence . . . and Successful I. C. S. graduates 
they applied them to obtaining are numbered by the thousands 
essential training. Manyenrolled _ and they include presidents, pro- 
with the International Corre- duction managers, chief engi- 
spondence Schools, famous for neers, head chemists of some of 
53 years as a training system the greatest airplane, railroad, 
for industry and commerce. steel, chemical and electric com- 


ambition and intel- 
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Essential War Work-with a Peace-time Future 


The Aircraft Industry needs Draftsmen and Engi- 
neers now, but more important to you, is that they will 
need them in the future too—for the Big Tomorrow in 
Aviation. Remember every new idea or improvement 
starts on the drafting board. These are the men who 
are important to industry. Men who today hold ordi- 
nary routine jobs—can be important figures in the 
aircraft plants tomorrow. Ambitious high school stu- 
dents—and service men too—are now choosing this 
RYAN method of leisure-time training—planning for 
a successful future. 


Ryan’s New Home Study Course 


Can Train You in Spare Time 

Aviation Industry leaders at Ryan have proven with direct- 
from-the-industry methods of instruction that they can train 
you thoroughly—yet quickly, in part of your spare time. The 
lessons are so easy and interesting, many students earn a 
coveted Ryan diploma far ahead of schedule. With this new 
“boiled down” course, higher education or special experience 
is not necessary. Included with your training, you get com- 
plete Aeronautical Drafting equipment at NO EXTRA COST. 
There is nothing else to buy. The low R.A.I. tuition, payable 
in easy monthly payments, covers everything. 


Do This—Then Judge For Yourself ; 

Your time is the most valuable thing you have. You owe it 
to yourself to see that the study course on which you spend 
your time is the finest—the most practical. So use this coupon 
—now! There is no obligation—it’ll take but a minute—and 
it may easily be your passport to a successful career in avia- 
tion. To save time, send it Air Mail. 









RYAN Aeronautical Institute 
432 Lindbergh Field, San Diego 1, Calif. 


Please send me, without any obligation on my part, your FREE | 
§ 24-page book, “NEW HORIZONS OF OPPORTUNITY,” with 60 
illustrations, and full information on R.A.I., including cost of train- o 


















; ing, and on job opportunities both before and after graduation. q 
U Name Age : 
t Street. I 
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TO THE MAN 
WHO WANTS 


SUCCESS 


AFTER THE WAR 


If you want success and security when peace 
comes, prepare for it now. Make sure that you 
have the trained ability that employers will 
want and pay for in the post-war adjustment. 


As business converts back to civilian goods, 
there will be urgent call for accountants, k- 
keepers, salesmen, sales and credit correspond- 
ents, traffic managers, marketing men, secre- 
taries, office managers and legally trained 
executives. 


For 36 years, LaSalle has been training 
adults in their spare time for such positions. 
It knows how. It can train you—quickly, 
thoroughly, at moderate cost, and without in- 
terruption to your present work. 


Mark the coupon below for our free booklet 
about the field of your interest. It costs nothing 
to get the facts and they may lead you to 
larger security and success—now and after the 
armistice whistles blow. 





LASALLE Extension University 


A Correspondence Institution 
417 S. Dearborn St., Dept. 2493-R, Chicago 5, lll. 
T am interested in knowing what your training is and 
how it can help mein the post-war adjustment. Please 
send me your free booklet on the field I have marked 
below. 


DAccounting OOffice Management 
OoBookkeeping OBusiness Correspondence 
OSalesmanship OTraffic Management 


OBusiness English ()Executive Management 

OLaw:LL.B.Degree ()Foremanshi 

OOBusiness Law C§iIndustrial Management 
OStenotypy: machine shorthand 





a 
Address..... 
City... State. 








22 When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 








in 
pa 


ar 
he 
su 


_—r—cClClCTh/r UC 


he 


wmrere 


vw 


wwe Or 









TELL YOU HOW! 


They’re the same books that have guided 
thousands of inventors to strong patents 
.»« helped them cash-in on their ideas. 


A “PATENT PROTECTION” explains fully 


the steps you must take . . . and the steps we “WHEN AND HOW TO SELL YOUR 

take for you—to determine if your invention €: INVENTION” contains practical sugges- 
is probably patentable; the proper course to follow tions to help you solve your problem of financ- 
in applying for a patent; explains the 4 types of ing, partnerships, assignment and outright sale of 
patents ; illustrates 115 Mechanical Movements (just your invention. Based on observations of Victor J. 
what you may need to complete your invention); Evans & Company’s staff of Registered Patent 
answers your every question. An understandable, Attorneys, during nearly 50 years of dealing with 
helpful book—full of money-making, money-saving thousands of successful inventors. 


suggestions ! NEW IDEAS FOR POST-WAR NEEDED NOW! 


The tremendous demand for post-war mer- 
chandise, methods and machines presents a 
rare opportunity to men like you in the 
months ahead. 


GET BUSY read these valuable 


* * * books ... put your 






















FOLLOW THE ADVICE a 
THE U. S- PATENT oFFi 


A N 1S: ° ° ° 
THE cE reads in part gee interests ideas down in black and white... get them 
sonee Of ta ° “ ° r ’ 2 
applicant of assignee of case, but be is a into our hands quickly! We will handle all 
may prosecute sili ar with such paves pa the difficult details of determining the possible 
vised, gree registered arf. patents patentability of your invention . . . will save you 
co 
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employ 4 : 

sored agent, * 
-egistered ag 
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time, trouble and money. JUST MAIL THE 
COUPON NOW—lIn addition to the books, we'll 
send you also FREE the valuable “Evidence of 
Invention” form for use in establishing your claim. 


VICTOR J. 
64 Pages ay Evans «Co. 
OF FACTS FOR INVENTORS Y¥_! REGISTERED PATENT ATTORNEYS ! 


yy 950-B Merlin Building, Washington6,p.c. 


Please send me your books, ‘‘Patent Protection’’ and ‘‘When and I 
= a “ay How to Sell Your Invention’’—also important ‘‘Evidence of In- 
Evidence of invention Form vention’’ form, without cost or obligation. i 
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Come to 


COYNE 


for a great 
future in 









LEW 
COYNE ELECTRICAL 
500 S. Paulina St., 


CITy 





MEN=16°40 


RADIO- 
ELECTRONICS 


“Learn-by-Doing” on Real Radio Apparatus! 










Prepare for a great Peace time fu- 
ture and a ¢@ b in_Radio- 

Electronics now. Coyne “LEARN 
BY DOING" training covers latest 
developments in this field. Prepare 
quickly, easily. Fascinating well paid 
work in maintenance, installa- 
tion and servicing Radio-Elec- 
tronic equipment. 


TELEVISION 

Tf you have an all-around Radio- 
Electronic training, there are 
great opportunities for you. 
Tremendous expansion in Radio- 
Electronics, Frequency Modula- 
tion and Television predicted after 
the war—a world of new opportun- 
ities. Get ready for a Peace time 
future and a good job NOW with 
practical Coyne Radio Training. 


Many Branches If You 
Have All-around Training 


Why be satisfied with a narrow, no- 
future line when by putting in a 
short time in my Shops, you can 
qualify for unlimited opportunities 
in RADIO-ELECTRONICS, to- 
day's fi: ust-growing field ! These pic- 
tures show only a few of the big jobs 
€or trained Radio-Eleotronics Men. 


VLL FINANCE 
YOUR TRAINING! 


Don’t let lack of money hold you 
P ick. wos. ce a Ger TRAINING 

the np y Ug tuition Ly 
EASY ‘MONTHLY P AYMENTS 
STARTING 60 DAY S AFTER 
YOUR TRAINING PERIOD IS 
OVER. I also help you get part- 
time work to help pay living ex- 
penses while training if you need it, 
and give you Lifetime Job Service 
as a Coyne graduate. 


SEND FOR FREE BOOK 


Fulls illustrated with big pictures of 


my Shops—facts about your future. 
Mail coupon now. No obligation. 
No salesman will call. Act today! 


H. C. LEWIS, Pres. 
RADIO-ELECTRONICS DIVISION 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Dept. 25-14, Chicago12 
We have facilities for men 
with physical disabilities. If 
you have a physical disability 


of any kind write me when 
you send the coupon. 











/IS, Pres., Racio-Electronics Diy. 


SCHOOL 


Dept. 25-1H, Chicago 12, Illinois. 
Send FREE BOOK, * 
and details of easy “‘lay- 


Your Future in Radio-Electronics” 4 
After-Graduation” plan. I 


STATE 
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Now...you can 
PAINT and PUTTER with 
The Assurance of a CRAFTSMAN! 


1 ooo OM ause this modern book shows you methods to follow, tools to 
e use, and materials you need for decor ro gz your home or putterin 
in your work-shop Any particular job fully explained in convers 
tional language . . . with the help of clear illustrations. 
FINISHING WALLS for in- HOUSES—paint them yourself 
stance . . demonstrates color and easily too Discover the 
siipling, blending and mottling, tricks of the trace’ that turn 














Period finishes, calcimining worl fu and saves money 
methods. while you do it 

AUTOMOBILES made like new FURNITURE made like new, 
because this handy book lis and Those small pieces of furniture 
shows you how to enl the youre ready to throw out can be 
beauty of your car... help make made like new pieces you'll 


it last longer show instead of hide. 
IDEAS—You'll get thousands of ideas on decorating .* $ 00 
ideas that are fun — ideas that can mean an EXTRA 

income for you. All fOr ..cccccecccccccccccecccceeceecens 


CHECK THIS LIST OF MONEY MAKING BOOKS 


Refrigeration Service Manual 

© Installations © Adjustment 

© Testin @ Replacement 

@ Trouble Shooting © Repair 

2 Written by Hl. P. Manly, refrigera- 
. 





tion authority, this NEW book covers 
refrigeration problems in conversational 
Parent so that its So0u bag es and 138 
diagrams and iilustrat $ cant miss 


being a real HELP TO YOU. 
Covers practically every operation in field 


Jeune Manual 





service and shop operations which may be 
Includes lomestic types of re- 

frigeration, and fully and completely ex- 
plains the co mmercial oe 3 + | aaa and 
medium size su as 
markets, milk lepots. ag foun 
tains, flower shops, etc.. as well 

WP MANLY as in many air conaieion ing 5900 
systems, 
Send for your copy today—Only 


OTHER “BEST SELLERS” 
3. PRACTICAL ELEC TRIC ahs and HOUSE WIR — ? , Excellent for 
home repair work . 227 illustrations, $ 
4. CYCLOPEDIA or R ADIO and ; cs 3.000 pages and 
% ill t 











i. tratior tables and 105 graphs made especially 
fc t is book ’ 

5. C AR PENTRY CRAF1 PRORI EMS: How to make forms, sills? beams, 
P es, Vv how t door fra $ 7UU illustrations and s02 
pase $2 

6. BUILDING-FORMS STATRS, ROOFS Top notch book for ama- 
t r me | a t 210 pages, 495 illustrations, 
$2.0 

7. SPRAY PAINTIN INDUSTRIAI nd COMMERCIAL Authorita- 
tive, ¢ ‘ Hel 4 iz strations. $1.0 

8. PLUMBING IN A ATIONS ir the handy man 
around the use. 200 1 tratio $2.00 

9. u ne oe N HOME tAF en and construction, 


« fur re 

240 pa t 8x10 illustrations 3 HM 

10. rURNITt RE, Ff tINITURE FINISHING, DECORATION and PATCH. 
t i 


t t home work-shop. S80 pages anc 353 
il ite astr af $4.00 
11. =~ Ick CONSTRU: rION Short cute and aids to modern build- 
r. Written y H. Siegele. 250 pages and 670 illustrations, 
$2 v0V 


MONEY BACK GUARANTEE 
USE THIS COUPON FOR YOUR ORDER 


any ' 
Chicago, Illinois 

*ve checked. C.0.D. (plus small postage a 
ysed. IT may return the books w — > days 
upletely satisfactory and my money will be § 


Sotemen Publishing Somee 
S3 W. Jackson, Dep 





wee 
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THE GREAT FIELD OF OPPORTUNITY 


PLASTICS ENGINEERS AND TECHNICIANS NEEDED 
IN NOT ONE BUT MANY CLASSES OF INDUSTRY 


@ Leaders in science and industry have long been saying, “Keep your eye on Plastics.” 
But now the time for action has arrived. The fc‘ure of huge possibilities has already 
begun. Developments in Plastics for hundreds of wartime uses have set the pace for 
revolutionary changes in peacetime production of thousands of products. 


THIS IS YOUR Today there’s a big need in vital war production for those who 
wa 60 are trained in Plastics. From one to a hundred articles made 
BIG CHANCE of Plastics must be supplied for every man in our fighting 


: : forces. Start training now in Plastics Engineering, in spare 
time in your own home. Fit yourself for a responsible, well-paid position. Help 
to win Victory. And at the same time you will be preparing for even greater oppor- 
tunities when the war is over. 


There is scarcely an industry in which these so-called “miracle materials” will not 
play an important part. After the war many old materials, methods and skills will 
be replaced. Acquire the all-important “know how.” Be in a position to step into 
one of the key jobs. 


Turn at least part of your leisure time into money. Qualify at 
YOU CAN LEARN home for a larger income in an interesting career. Build 
isl Re ocreater security for your future in a vocation that looms large 


= - on the horizon of the new industrial era. Hours you might 
otherwise waste can put you well on your way toward lasting success. 


It’s easy to find out about Plastics training. To get details and outline of study pre- 
pared by specialists, and about the school that has helped thousands to success 
during the past 46 years, write us or check and mail the coupon. Send today. The 
sooner you take this easy 


SPE OP APLN TAPAS IPAS SS Ta ae a ee a a ee 





step, the sooner you will ME - STUDY TRAINING SINCE 1897 
reach your goal and reap the QO ene a eee eee eee ee ee eee 
prs ence uw if Take This First Easy Ste 
i a is First Easy p 
AMERICAN SCHOOL OFFERS > 
-_ 
COMPLETE TRAINING SERVICE G MW iH @m MAL ALTO VMEhtLI a1) Bt) 
IN MANY SUBJECTS uf , 
You who have not completed high 3 J AMERICAN SCHOOL, Dept. G228, Drexel at 58th, Chicago 37, III. 
school or have missed vocational train- i Wtthout obligation, Please seud FREE and postpaid, bulletin and detail 
ing in college, and who cannot spare = of the Subjects checked. 
time tg go away toschool can complete =U PLASTICS ENG'R Dicgoynting and = Orating an Pesta 
your education in your choice of many Ul BaArchitecture OCost Accounting ORadio 
subjects. Several of these are listed in =F and Building for Manufacturing OHigh School 
the coupon at right. Check the subject p= OPractical Plumbing OBookkeeping DAir Conditioning 
s hin - interested, fill in your UU i DAutomotive OPrivate Secretary OShipbuildin 
in which you are intere ° 4 <q Engineering ODiesel Engineering OMechanical Eng. 
name and address, clip and mail the 1 DAviation Drafting OSurveying & Topo- OShop Management 
coupon today. a 1 OAviation graphical Drafting OTool Making 
a CBusiness Monment oe +~— . eefacks — 
} i att raft Nac ne 
Lay Toaang Electrical Eagindbsing Operations 
AMERICAN lor Lele) & NEMS... ccccccccccccccccccccccescccccsseccceeeccess anise 
BBB. cccvccccesccccesecccccccccccvesseccceecescesseesed TC. ccses es 
Dept. G 228, Drexel at 58th Street, Chicago 37 { i beskoeteawesbeddewheweneesaewearsn  MPPPPPETTrrrrTiT TTT tT 
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MONEYMAKERS — MONEYSAVERS 


PROFITABLE SIDELINES 25c a Word 


SPECIAL BARGAIN BUYS 


To get your Share of the business from our APRIL ISSUE, your ad with remittance must be in 
our office FEBRUARY THE THIRD. Mail to MECHANIX ILLUSTRATED, 1501 Broadway, New York, 18 





ist ERVICE & AGENCIES 
ADVERTISE: 24 WORDS, 149 Newspapers, 
$6.50. List Free. Advertising Bureau, 
515-B Cottage Grove. Chic ago 15. 
20 ) WORDS 30 3 NEW SPAPERS "$2.00. Good- Good- 
dale, 37 Gardner, Vallejo, Calif. 
AGENTS WANTED 
Sapeaite—s AVE up to 50% 











Ladies’ 

er Toys, School * Supplies, 
me Blades, Food Products, Punch Boards, 
Specialties, Carded Goods, Dry Goods, Nov- 
elties, Cosmetics, Stationery, Jewelry, No- 
tions, Perfume, Soaps, ete. Rush Post Card 
for late catalog. Keliable Jobbers, 930 W. 
Roosevelt, Dept. C-14, Chicago 8. 


SCHOOL SENIORS—Sell classmates Amer- 
ica’s most beautiful, distinctive graduation 
mame cards. Positively highest commission. 
Largest selection, Lowest Prices. Free cards 
and free sample kit. Printcraft, 1423 East 
Elm Street, Scranton 5, Penna. 
BIG BARGAINS for Big Profits, Men's used 
pants 25c, suits $1.00, topcoats 75c, Over- 
coats $1.00, shoes 12%c. Over 100 sensational 
values. Experience unnecessary. Free Whole- 
Sale Catalog. Superior, 1250-CD Jefferson, 
Chicago 7. 
EXCELLENT SIDELINE for Printing Sales- 
men. Decalcomania Name Plates in small 
quantities, Also, make money applying Ini- 
tials on Automobiles. Free Samples. ‘‘Ralco’’, 
X-164, Boston (18), Mass. 
BIG PROFITS taking subscriptions for all 
magazines. Agents’ Confidential Catalog 
listing over 2500 periodicals and complete 
starting supplies Free. Pines Subscription 
Agency, Flushing, N. Y. 
SCHOOL SENIORS! A postal will bring you 
our Kwick-Sell Cardalog of graduation 
mame cards. Hot selling everywhere! Big 
profits! Hurry!! Craftcards, Box 235(AF), 
Pittsburgh 30, Penna. 
LICK AFTER-WAR layoffs. Start own busi- 
ness; home, office. Booklet dpecriding - “Col- 
lection of 127 Tested Plans” free. Elite Co., 
214-G Grand St., New York. 
WHERE TO Buy At Wholesale 500,000 arti- 
cles. Free Directory and other valuable in- 
formation. Maywood-MM Publishers, 1133 
roadway, New York 
PLAYING CARD game. 250% profit. Sample 
game 25c. Box 812, Denver 1, Colo. 


100% PROFIT. NO competition. 
service, Box 982. Baltimore 3 



































Affiliated 
b d. 


SALESMEN WANTED 


WANT PLEASANT Outdoor Work in a busi- 
ness of your own? Good profits selling over 
200 widely advertised Rawleigh home/farm 
necessities. Pays better than most occupations. 
Hundreds in business 5 to 20 years or more! 
Products—equipment on credit. No experience 
needed to start—we teach you how. Write 
today for full particulars. Rawleigh Co., 
Dept. B-145-MOM, Freeport, Il. 
SELL WARM Leather Jackets to friends, 
neighbors. Make money spare or full time. 
Also Rubber Raincoats, 200 style shoes. Sales 
Outfit Free. Experience unnecessary. Mason, 
Jept. M-200. Chippewa Falls, Wis. 











LIGHTPLANE MANUALS, _ blueprint for 
new designs now ready. New_ illustrated 
circulars 2 dimes. Craftsmann Books, Box 
1153—ML,_Milwaukee 1, Wis. 
BARGAINS 
“749 MONEYMAKING HOME Business 
Opporwunities,"’ 25c! Hirsch Enterprises, 
Spring Valley 1, N. Y. 
“AMMUNITION” AVAILABLE to aualified 
purchasers, List l0c. Rudolph's, Atcwison, 
Kan. 


BUSINESS OPPORTUNITIES 

BRUSH PLATING outfits connect to a bat- 

tery. No tanks necessary. Almost as simple 
as painting. Your opportunity to make good 
income plating auto-parts, bathroom fixtures, 
reflectors, mirrors. Get free proof and par- 
ticulars that put you in a paying business of 
your own. Gunmetal Co., Ave. A, Decatur, IIL. 
MECHANICALLY INCLINED Men—Own 

and operate general Appliance Repair shop. 
Complete, illustrated course shows you how. 
Welding, Refrigeration, Motor Repairs, How 
To Get Business, etc., all phases covered. Free 
literature. Christy Supply, Dept. 248, 2835 
N. Central Ave., Chicago. 


COLOR CONCRETE with chemicals. Big 
money making Hollywood style pottery, 
birdbaths, without moulds. Wishing-wells, 
stucco-rock, benches. Marbling, cement water- 
paints. 10c brings sample, literature, pictures. 
Hollywood Cement Craft, 8525 Wonderland, 
Hollywood 46, Cal 
**100,000 POST-WAR JOBS Abroad’’—South 
America, Asia, Africa. How, When and 
Where to Apply. 15,000-word, copyrighted 
forecast—$1.00. Return for refund in 7 days 
if not satisfied. Pacific Industrial Research 
Bureau, 202-R Studio Building, Portland 5, 
Ore. 


LIQUID MARBLE; snow-white, multi-col- 
ored. Glazed. Unglazed. Composition Floor- 
ing. Lifetime wear. Any color. No priorities. 
Flexible molds. Plaster casting. Get into the 
big money now. Full information given free. 
Write—Compo-Tex, Box 786-D, St. Louis, 
Mo. 
LEARN ELECTROPLATING. Complete in- 
structions by a practical plater, with form- 
ulas for Brass, Cadmium, Chromium, Copper, 
Gold, Nickel and Silver Solutions. Price 
$1.00. Money Back Guarantee. Plater Hyde, 
P.O. Box 176, National City, Calif. 
MAIL ORDER Business course shows you how 
to make money, spare or fulltime. Teaches 
professional mail order technique—not penny- 
snatching schemes. New Success Catalog 
Free! Write Nelson Company, Dept. 4-03, 
Chicago 4. 


LEARN PROFITABLE Credit and Collection 

Agency Business; Earn $5000-$10000 yearly 
upwards; Interesting Literature Free; Write 
Educational Extension Service, Department 
103, Wilshire-Labrae Station, Los Angeles, 


BIG-PAY POST-WAR jobs, in South 

America, India, China, Russia, Japan, 
Malaya. List 200 firms 50c. Addams Adver- 
tising Agency, 3439 South Michigan Ave., 
Chicago, Ml. 















































AUTHORS’ SERVICE 


NEW WRITERS Needed to rewrite ideas in 

newspapers, magazines and books. Splendid 
opportunity to “break into’’ fascinating writ- 
ing field. May bring you up to $5.00 per hour 
Spare time. Experience unnecessary. Write 
today for Free details. No obligation. Post- 
eard will do. Comfort Writer's Service, 210-H, 
South Seventh St.. 2. St. Louis, Mo. 





MAKE AND mold genuine Plastics. Forty 

illustrated work-sheets explain § methods, 
processes. Authentic—Simplified. $1. Free 
circular. Plastics Digest, 3937A Tracy, Kansas 
City, 4, Mo. 


UPHOLSTERING—BIG demand. Profitable. 

Easy learned. Illustrated Course shows how. 
$1.00 prepaid. Upholstering Institute, Dept. 
237, Lombard, I 


> 
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AVIATION 


BOWLUS SAILPLANE $100 with trailer: 

Pietenpol Aircamper ; Curtiss-Robin $175; 
Travelair $12 Warco-10. wings damaged, 
$100. Send 25¢ for catalogue of these and 
bundreds of other War-Bargains, located 
everywhere, some prohably near you. Used 
Aircraft Directory, Athens, Ohio. 











“" 


“HOW TO Make Simple Molds and Plaster 

Plaques."” Profit in popular novelties! 
Booklet 25c. Plastercraft, 1406 E. 43rd St., 
Cleveland 3. Obio 


SIX COMPLETE and different post card 

plans for starting profitable spare time 
business. Gorden Publishers, Box 24, Paw- 
tucket. R 








PROPELLERS—OF Quality. quick delivery, 
all sizes, lists free. Special 3 blade, boats, 

sleds. Ford aireool conversion diagram 50c. 

Standard Aerocraft, Ft. Worth, Tex. 





TYPEWRITER REPAIRING — Original 

Course —Simplified Home Study. Weber 
Typewriter Mechanics School, Box 269, Os- 
born, Ohio. 


START WHOL - ALE distributing business, 
Complete Mail es campaign literature 
free. Rotex, 216B raw, Brooklyn, N. - Y. 


PLASTIC S—MADE at home without equip- 
ment—perfect castings—formula 50c. Baker, 
225 Symington Ave., Toronto, Canada. 
START OWN Business—home, office; booklet 
describing ** Business Plans’ free. Elite 
Co.. 214-G Grand Street. New York. 


BOOKKEEPERS EARN Extra money operat- 
ing Profitable Bookkeeping Service Spare 

Time. A. Schreiner, Batavia 1, Il. 

BEST POSTWAR Opportunity: Make More 
Money as a Salesman. Literature free, 

Howard Rasmussen, Boonville, Mo. 


YOU TOO can learn how to make, mold or 
cast real plastics. Send stamped envelope 

Box 198. Gainesville, Tex. 

MOLD-MAKING. PLASTER Casting. Money- 
making Home Business. Literature free, 

Kemixal, Parkridge, I 

AGEN TO ma‘! our literature. Good 
profits. “Home business. M. Maywood, 1133 

Broadway, New York 

MAIL AND distribute circulars, wonderful 
opportunity. Miracle Manufacturers, Con- 

shohocken, Penna. 


MONEYMAKING FORMULAS, _ plans, 


schemes, tips. Warren White, 528 Brooks, 
Dallas 8, Tex. 


SELL BOOKS and courses by Mail in Your 
__Spare time. Siddall, Atascadero, Cali 

CHICAGO MAIL Address. $1 monthly w Tite 
—Faultless, 3439 Michigan, Chicago. 




























































$—RAISE GIANT Chinchilla rabbits. Willow 
Farm, RisB. Sellersville, Penna. 


CARNIVAL OUTFITS 


MAKE YOUR own Hi-Striker illustrated 

plans 25c. Make them for others. We have 
ever since 1906. Write Mooremade, Lapeer, 
Mich. 


CARTOONING. SIGNPAINTING, 
DRAWING AIDS 


LEARN TO draw funny faces. Write, Funny 
Faces, Modesto 3. Calif 


CHEMICALS & SUPPLIES 


288 PAGE APPARATUS catalog sent for 75c. 
Chemical catalog, 10M items, 25c. Labora- 


tory Materials, 7315 Vincennes, Chicago. 
EDUCATIONAL & INSTRUCTION 


WHY DON'T You Write? Writing short 

stories, articles, ete., will enable you to 
earn extra money. In your spare time we 
teach you to write the way newspaper men 
learn—by writing. Free “‘Writing Aptitude 
Test’ tells whether you possess the funda- 
mental qualities essential to successful writ- 
ing. Write today! Newspaper Institute of 
America, Suite 544-B, One Park Avenue, 
New York 16, N. ¥ 


WELDING REVOLUTIONIZES War Pro- 

duction of airplanes, ships, submarines, 
tanks, trucks, ete. Other industries need many 
welders too! Prepare now for today’s and 
tomorrow's big opportunities. Qualify in 3 
weeks to 3 months. Moderate tuition, easy 
terms. Earn part expenses. Get details and 
booklet ‘‘Victory Men"’ ‘ree Milwaukee 
School of Engineering, 1022 Broadway, Mil- 
waukee, Wis. 
































MAKE UP To $25-$35 a Week as a trained 
practical nurse. Learn quickly at home, 
spare time. Easy tuition payments. Earn 
while you learn—many earn hundreds of dol- 
lars while studying. Easy to understand 
lessons, endorsed by physicians. High school 
not required. Our 45th year. Write for free 
hooklet and sample lesson pages. Chicago 
School of Nursing. Dept. K-2, Chicago. 








PSYCHOLOGY TEACHES about mind. Bi- 
ology teaches.about body. Bio-Psychology 
teaches about powers of mind over body. Use 
powers subconscious mind. Select proper vo- 
cation. Grow. Broaden education. Develop 
personality, Control emotions. Succeed. Cor- 
respondence. Dept. M. Taylor School of Bio- 
Psychology, Chattanooga 1, Tenn. 


. 
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ART 5 tg Self Taught. Cartoons, 
Pen and Ink. Figure- Drawing. Perspective. 
Water Color. Oil Painting. Over 100 illustra- 
tions. Send only $1.00 for complete course. 
Nothing more to pay. Vondy Publishing Co., 
9521 Annetta Aye., Southgate, Calif. 
GOOD “‘USED”’ self-instruction educational 
books on all subjects bought, sold, rented, 
exchanged. Satisfaction guaranteed. Com- 
plete information and 92-page illustrated 
bargain catalog Free. Write Nelson Company, 
Dept. 2-3, Chicago 4. 
MEDICAL LABORATORY Technicians in 
great demand, We train you in your own 
home, in your spare time. Bulletin free. 
Imperial Technical Institute, Box 973-A, 
Austin 5, Tex. 
LIFE’S POWER Line, Mental Telepathy; 
5,000 word booklet 25¢. Practical, advanced 
book $2.00. Free literature. ‘‘Monolight,”’ 
912 Benton, Nashville 4, Tenn. 
FOR AN extremely profitable lifetime busi- 
ness, Operate a _ collection agency-credit 
bureau. Easily learned. Free folder. Cole 
nm. 














As-ociates, Syracuse, 

LEARN PROFITABLE Credit and Collection 
Agency Business; Investigate Educational 

Extension Service Advertisement under Busi- 

ness Opportunities. 

LEARN TO Sing beautifully thru modern 
voice culture. Literature free. Ferris, 317B 

South Hartford, Bremerton, Wash. 




















Teg TOO can make money, since 1906. 

ooremade plenty, mail order business. 
Thustrated plan, dime. Mooremade, Lapeer, 
Lich. 





DOLLAR MAKING tips, book of new ideas, 

formulas, plans, trade secrets, 25c postpaid. 
Joseph Royer, 82-B Merrimack St., Haverhill, 
Mass. 


JUST OUT! Crystal A Booklet of ‘‘Volume 
Increasing Tips. Amorose, Rte 4, 

Hungary Road, Richmond, Va. 

BUILD A & B radio Battery charger. Guar- 
anteed instructions 50c. C. W. Freeman, 


905 Stephens, Duncan, Okla. 
STAMMERING 











FREE LITERATURE describing many 

moneymaking plans. Gerald E. McNeely, 
3044 W. Jackson Blvd., Chicago 12, Dept. A, 
Mil. 





EARN MONEY evenings, copying and dupli- 








cating comic cartoons for advertisers. 
3X-Service, Argyle, Wis. 
BOOKKEEPERS. EARN money posting 


journal entries. Spare time, Ellis, Box 

202, Cedar Grove, N. C. 

MONEY MAKING opportunities. Leading 
mailorder magazine. 10c. Simon, 1091 First, 

Wyandotte, Mich. 

FREE LITERATURE reveals profitable op- 
portunities. Write Successful Income, Holly- 

wood 28, Calif. 

5 MOST READ Mailorder Magazines 20c. 
Armand Cartier, 695P North, Pittsfield, 

Mass. 

“VARIOUS OPPORTUNITY Catalog’’, Copy 
__l0e. P. O, Box 1735, San Diego 12, Calif. 

BIG MAIL opportunities 10c. Worrock, Room 

8-M, 2051 Telegraph, Oakland 12, Calif. 




















FIND YOUR Real Opportunity. Advance 
years in months. Dr. Tibolt, 17X, 185 God- 

frey. Phila. 20. 

MAGIC SHORTHAND and Typing Course 
25c. Moyer, B-252-1L, Milton, Penna. 

FORMULAS & PLANS 


AUTHENTIC FORMULARY, 924 page illus- 
trated book. Prepared by experts. 10,000 
practical tested formulas, recipes, secrets, 
instructions for easily making most any 
product. Countless profitable business oppor- 
tunities. Valuable reference for home, in- 
dustry. Extra! Complete plans: ‘‘D.D.T.”’ 
miraculous new insecticide. One spraying 
kills all Flies, Mosquitoes, Lice, Jap Beetles, 
etc. Lasts three months. Big money maker. 
2 postpaid (c.o.d. U.S. only), Foreign 
$3.25. Immediate shipment. Adams Brown 
Company, Dept. -1 Chestnut Hill 67, Mass. 


10,000 FORMULAS, RECIPES, Trade Secrets 
for making numerous products. Over 900 
pages chuck full of money-making ideas. 
Business opportunities galore! Edited by 
expert chemists. Easy to read and understand. 
Start your own manufacturing business! 
Complete volume—$1.75 postpaid. Write! 
Grand Supply Company, Dept. L, 2506 52nd 
Street, Kenosha, Wis. 
BUSINESS FOR yourself—Make Paints, 
Varnishes, and Lacquers at home. Supply 
your home-town. Complete instructions with 
—— $1.00. Any other chemical formula 
2ic. A. L. Easterday, Industrial Chemical 
Consultant, _1826 60th St., Kenosha, Wis. 


TWO COMMON ingredients make twelve es- 

sential products. Formula and simple in- 
structions 25¢ coin. Mimeocraft, Box 292, 
Edmonton, Canada. 


EXTERMINATE—ROACHES—Bedbugs _in- 
stantly, guaranteed. Makes one gallon $1. 
Pamat's, 227 Woodbine, Brooklyn, N. Y 
PLASTICS. 
gredient 
George St.. 

























































SIMPLE, inexpensive, two-in- 
formula. Bert Anderson, 311 
Toronto 2, Ontario. 


REAL MANUFACTURING formulas. Lists 
free. W. Cummings, Chemist, Gordon Ave. 
Syracuse, N. Y. 





— GIANT Chinchilla rabbits. Willow 

Farm, Ris: Sellersville, Penna. 
POULTRY 

YOUR GREATEST poultry problem will look 
simple when you read American Poultry 

Journal regularly, 500,000 poultrymen do, why 

not you? Only 25¢ year, 5 years $1.00, Ameri- 

can Poultry Journal, 543 South Clark, Chicago. 


RAISE POULTRY for Profit! Learn how 
others succeed. Read America’s leading 
poultry magazine. Subscribe! Two years, 50c; 
Five years, $1.00. Poultry Tribune, Dept. 29, 
Mount Morris, Il. 
RAISE TURKEYS the new way. Write for 
free information explaining hov to make up 
to $3000.00 in your own backyard. Address 
National Turkey Institute, Dept. 44, Colum- 
bus, Kan. 
PROFITABLE OCCUPATIONS 


A MAIL order ‘‘Degree’’ in 20 big lesavas. 
Crammed full of practical, workable, time 
proven money making ideas. No money down. 
10 day approval plan. Send no money. See 
with your own eyes before investing one penny. 
Write quick. Dr. W. B. Abell, 117 E. Colo- 
rado, Pasadena 1, Calif 
ANNOUNCING NEW home study course in 
commercial baking. Good field. Nearly 
depression proof, Common school education 
sufficient. Send for free booklet ‘‘Opportunities 
in the Baking Industry’’ and requirements. 
National Baking School, Dept. 2041, 1315 
Michigan. 
LOCKSMITHING—PROFITABLE Business 
or Hobby! New course teaches you how to 
pick locks, fit keys, de-code, masterkey, 
ete. Easy self-instruction lessons. Bargain 
E details. Write Nelson Company, 
































Chicago 4. 


BANISH THAT Stammer. Instructions $1.00. 
J. Allen, Box 114, Saskatoon, Sask., Canada 








Sask., \. 
TEXT BOOKS 
CHARACTER READING. Eyes, Nose, 


Mouth, Head, analyzed. Fascinating, Edu- 
cational. Reveals secrets. Postpaid $1. Grover 
Publications, 390 Bartlett, San Francisco, 
Calif. 





TREASURE FINDER 
MT-SCOPE METAL Locator Fully Guaran- 
teed and unsurpassed in efficiency. Time 
payment plan, trade-in and accessories. Free 
Literature. Fisher Research Laboratory, Palo 
Alto, Calif 


Mg he MULTIGRAPHING, 
MIMEOGRAPHING. ETC, 


5 MOST READ Mail Order Magazines 25c. 
Education Publishers, Pittsfield, Mass. 
PRINTIN UTFITS & SUPPLI 

PRINTING EQUIPMENT, type and supplies. 
Send stamp for cetails or dime for complete 


illustrated supply book. Kelsey Inc., X-57, 
Meriden, Conn. 


INEXPENSIVE HOME-MADE printing 
press. Details Free. Novelty Shop, Downs- 

















PRINTING MACHINERY, Type, Supplies. 
Lists 3c. Turnbaugh Service, Loysville, 
Penna. adie ef 
500 «5%x8% LETTERHEADS $2.00. 
Mango, _555C_ South 20th, Newark 3, N. J. 


RUBBER STAMP 
ONE LINE 20c; 2—35e; 3—50c; 4—65c. 
Rubber Stamps, Auburn, Nebr. 
— TYPEWRITERS. OFFICE DEVICES __ 
TYPEWRITERS, MIME OGRAPH machines, 
Multigraph, Press Also Supplies. Dixie- 
Graph King, N A 


HOBBIES & COLLECTIONS 
UNUSED MATCH book covers. 100 all differ- 
ent $1.00. 35 Royal Flash covers $1.00, Free 
list. Charles Edelman, 1311M East 84, Cleve- 
Ivnd 3, Ohio 


SPFCIAL OFFER! Large assortment real 
stage money (Phoney Mazuma) Only 25¢e. 
Maniss Photo Co., Colorado City, Tex. _ 


LEARN TO draw Funny Faces. Write, Funny 
Feces, Modesto 1°, Calif 


ay 15 CURIOS, RELICS, 
ANTIQUE FIREARMS 


INDIAN RELICS, coins, minerals, glassware. 

Catalog 5c Sistershop, Northbranch, Kan. 
SUINE INDIAN arrowheads, $1.00. 
Cat, Geo, Holder, Glenwood, Ark. 
































20 











$40.00 WEEK 

Fresh, Dried, 
Free Spawn. North American, 169M Yonge, 
‘Toronto. Canada, 


5000 FROM HALF Acre! Growing Ginseng. 
Seed, contract supplied. Particulars 1c. 
Associated Growers, Dept. 9, St. Norbert, 
Manitoba. 











FORMULAS—ALL _ Kinds. _ Moneymakers 
Catalog Free. Kemico, 67, Parkridge. Ti 


MILITARY INSIGNIAS 





RAISE MONEYMAKING Angora Rabbits. 
Wool $9.00 pound. Plenty markets. Tar- 
ticulars free. White's Rabbitrf, Marion, 








Ohio 
SEND 1l0c FOR. sample: price lists. Ysa $2500 YEAR IN backyard. Treatise 10c. 
guild, H-35 W. 32nd St.. New Yo Moyer, B- M, Milton, Penna. 





MONEYMAKING pontine 


MONEY AT home. Your own business. 

“Progressive Mailtrade’’ Magazine (15th 
year), prints many small capital postwar 
opportunities. Read by thousands; you'll like 
it too. Copy 10c. Publishers, Box 115E, Gar- 
denville, N. Y. 


A $100-A-MONTH hobby at home! No solicit- 

ing. no mail order, no meeting people. 
Easy, enjoyable pastime. Details, 25c¢ (re- 
fundable), Laura Dickson, 359 Main Bildg., 
Lander College, Greenwood, 8S. C. 








500,000 ARTICLES WHOLESALE Directory, 

Mail Order Wevitd, Mail Order Digest, Big 
Opportunity Mvil, 25c¢ Coin. Rowanna, Box 
553-MI, Kannapolis, N. C. 








$—RAISE GIANT Chinchilla rabbits. Willow 
Farm, R4sC, Sellersville, Penna. 


RADIO SUPPLIES & INSTRUCTION 


RADIO PARTS, latest, no antiques, experi- 

menter’s kit, value $15, only ). Push 
button superhet 3-gang condenser $1.50, Other 
bargains, list on request. Radioco, 1110M 
Marshall Bldg., Cleveland. Ohio. 


CRYSTAL RADIO Receiver kit, $2.75. Sensi- 
tive Silverite Crystals, 25c. Radio Phones, 




















$2. Crystal supplies catalog free. Hewlett, 
29 East 39th, New York 








CRYSTAL RADIO operates 
Illustrated Instruction 
catalog free, Hewlett, 29 


loudspeaker. 
25e, Crystal Supplies 
ast 39th, New York. 








RARE COINS 
~% an be ee oY WILL PAY $10.00 Each for Certain Lincoln 
. ma atent 33 Pennies! Indianheads $50.00; Dimes 


$1,000.00. Catalogue 10c. Federal Coin Ex- 
change, 12-MI, Columbus, Ohio. ‘ 


FREE! FOREIGN Coin, banknote and Coin 
Collectors Tlustrated Catalog to approval 
service applicants, Send 3c postage. Tatham 
‘oinco.. Springfield-9, Mass 


STAMP COLLECTING 


WOW! £10.00 WORTH of Fun for Only 10c! 

300 Foreign Stamps, unsorted and unpicked 
(mostly on bits of paper), just as received 
from the church missions and other sources. 
Africa, So, America, Australia, China, Phil- 
ippin Ibutch Indies, and other countries are 
represented. Includes a few commemoratives, 
airmails, and stamps cataloging up to 25c or 
more each! The biggest Package of Fin in 
Stampdom—and you might find something 
really valuable! Price only 1¢ to serious ap- 
proval applicants' Money back if not de- 
lighted, Jamestown Stamp Co., Dept. 31, 
Iemectown N 














SCARCE GRENADA Bicolored Silver Jubilee 

Stamp, MacArthur stamp from Australia, 
Abyssinion Wild Elephant issue, plus host of 
others from New Caledonia, Indo-China, 
Russia, Cuba, Wallis & Futuna, Duteh Indies, 
China, Philippines, ete., only 5e to approval 
applicants. Tig Dime Packet List free! 
Methuen Stamp Service, Inc., Dept. 56, 
Lawrence, Mase. 
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FREE—PICK 25¢ worth of eames from our 
first U. 8S. Approval Selection . . . Approxi- 
mately 100 stamps to choose from’... Bxcel- 
lent value . . No obligation to buy. Lists 
illustrating the most popular U. 8. stamps— 
at prices you can afford—will be included. 
Don't miss this opportunity! Write today. 
8. E. Engel, 38 Park Row, New York City. 
POSITIVELY GREATEST Free Offer—Lat- 
est Scott's International $5.00 Stamp Album 
—covering entire World, contains 36,000 
illustrated, descriptive spaces; Scott's 1944 
Standard $5.00 Catalogues ‘‘Philately’s En- 
cyclopedia’’—absolutely Free to applicants for 
Foreign Approvals becoming customers. Bar- 
gain Stamp Service, Palm Springs, Calif. 


VICTORY PACKET Free. Includes stamps 

from Tanganyika—British Cayman Islands 
—Animal—Scarce Babyhead— Coronation — 
Early Victorian—Airmail—Map Stamps—with 
Big Catalogue—all free—send 5c for postage. 
Gray Stamp Company, Dept. MM, Toronto, 
Canada. 








“UNITED STATES” only approvals. Request 
them today. Box 488B, Minneapolis. 


BOOKS, PERIODICALS, PICTURES, 
“POSTCARDS 





LIBERIAN MINT Triangle Set l0c with 
approvals. Vargo Stamps, Racine, Wis. 





BIG VALUE U. 5., — $2.11 per Ib. 


H. C, Hahn, Stafford, N. 





BODY-BUILDING COURSES— 
ATHLETIC EQUIPMENT 





SUPER JU-JITSU—lightning attack and 

defense system, Lick brutes twice your size 
with only your bare hands! Fear no man! 
Sensational new home study course now ready. 
Bargain. free details. Write—Nelson Com- 
pany, Dept. 5-03, Chicago 4. 


LEARN BOXING, Jiu-Jitsu, Bag Punching, 

Muscle Building. Complete lilustrated 
Course $1.00, Jose “ph Dryer, 1859 Washington 
Blvd., Chicago 12, | iil 


BAR-BELLS, EXERCISE cauipment, 
Courses. Free catalogue. Good Barbell Co., 
3261 Watson, St. Louis 9, Mo. 




















WORLD'S LARGEST diamond and triangle 

stamps, free stamp magazine, stamps from 
fighting Free French, 20 stamps from 20 
different United Nations countries, pictorials, 
airmails, big bargain 5c with approvals. 
Capital Stamps, Dept. 21, Little Rock, Ark. 
FREE! LEEWARD Is., Cayman Is., Turks & 

Caicos plus 60 different mint Geo. VI Coro- 
mation poster stamps, to approval service ap- 
plicants sending 3c postage. Tatham Stampco., 
Springfield-D-9, Mass. 


19TH CENTURY U. S. Commems, Civil War 
Revenues, Battleship, $5 & $10 Stamps Free 
io U. S. Approval applicants. Metropolitan 

Stamps, 198-H, Broadway, New York. 

FREE YOUR choice of any 10 stamps from 
our first U. S. Approval selection. 1944 list 

included. Cosmopolitan Stamp Company, 

Dept. X2, 1457 Broadway, _N. ¥ , 


ARRANGED BY Country approvals. South 
and Central American, British and French 
Colonials, Europeans, ete. Henry Zimmer, 722 
Culver Road, Rochester 9, N. Y. 
POUND UNPICKED U. 8. and foreign mix- 
ture containing thousands stamps $1.00. 
5 Ibs. only $4.50. Longacre Shop, 100-M 
West_ 42nd, New York City. 
WONDERFUL STAMP Bargains!! Our ap- 
provals always satisfy everyone . . Send 
for them today. Popular Stamps, ‘1513 E. 
Preston St., Baltimore, Md. 
FREE! COMPLETE “United States” stamp 
catalog with 1,000 illustrations! Send 10c¢ 
to cover mailing. Harris & Co., 22 Transit 
Kuilding, Boston, Mass 
JOB LOTS, covers, stamps or both. $1.00, 
$2.00, $5.00. Satisfaction guaranteed. Old 
Quarter Stamp Shop, 706 Royal, New Orleans 
16. La a. 
FREE SOMILAND Stamps with fine ap- 
provals for serious collectors. Donald John- 
gon, 405 North W sshingten, Abingdon, Ill. 
UNITED STATES and foreign approvals. 
Fine quality, attractive prices. Kenneth 
Archibald, 40 Railroad Ave., Taunton, Mass. 
UNITED STATES approrals, complete cover- 
age, fine quality, attractive prices. Seminole 
Stamps, Bor 436, Coconut Grore, Fla. 
25 STAMPS FROM 25 Countries 3c with 
approvals. Beaumont Stamp Exchange, 
2667 McFaddin, Beaumont, Tex. 
CHILE, 50 DIFFERENT, Only l0c with 
approval selection. Paul Rawden, Box 2920, 
Westville. New Haven, Conn 
1,000 GRABAGS lic EACH 
Free French included 25c,. 
Bingaman, Reading, Penna. 
EXCELLENT PICTORIAL approvals. Rea- 
sonably priced. Crown Stamp Company, 
Box 331, Toronto, Canada. 


60 DIFFERENT UNITED States, inc!. Com- 
memoratives, 10c. Pricelist free. Seiden- 

berg. Baroda, Mich 

MEXICO CENSUS commemorative set free 
with approvals. Pladon Stamps, 1717-X 

Idaho, Toledo, Ohio. 

FREE!!! WESTERN Hemisphere Packet. 
Postage 3c. Owens, 803 Welshbldg., Bay- 

city, Mich 


FREE!!! PONY Express Set (facsimiles). 


Postage 3c. Roberts, 403 Shearerblg., Bay- 
city, Mich. 


FREE!!! BRITISH Empire Packet. Postage 
3e. Williams, 603 Archerblg., Baycity, 

Mich 

FINE, INEXPENSIVE Approvals Ss. 
Webster, 115 East 68 St., Chicago 37. Ti. 


EIGHT ATTRACTIVE Airmails 3c with 
approvals and lists, Gaydos, Kenosha, Wis. 





















































Deluxe Bags 
Mandy, 630 




















DETECTIVES 








DETECTIVES—WORK Home—tTravel. Ex- 
perience unnecessary. Detective Particulars 
-_, Write, George Wagner, J-125 West 86th, 





HYPNOTISM 

HYPNOTIZE ANYONE! Step by step the 

secrets of hypnotism are revealed to you so 
you can hypnotize people easily. Think what 
this can mean to you! 264 pages of clearly 
written, practical instruction. No detail over- 
looked. Start mastering other people right 
away! Send for ‘‘Practical Lessons in Hypno- 
tism!"" by Dr. William Cook. Only $2.00. 
Ball Square Co., 210 Fifth Ave., Suite 1102, 
New York City. 
HYPNOTISM. COMPLETE 20 Method 

Course 25¢. We entern Institute Hypnotism, 
D-1313. Palatine, Ill. 











MAGAZINES—BUSINESS, Vorational. Di- 
version. Profit by keeping better posted on 
conditions, developments and opportuniues in 
your line, through magazines devoted to it, 
Choose current single copies from our List of 
over 600 different periodicals—more than 175 
fields. Write now for free pricelist. Commer- 
cial Engraving Publishing Co., 34W North 
Ritter, Indianapolis 1, Ind. 
MODERN STEAM Car $2.00, Floyd Clymer's 
Historical Motor Scrapbooks $1.50 postpaid, 
See our advertisements under Automobiles and 
Motorcycles. Clymer, 2125-A W. Pico, Los 
Angeles 6, Calif. 
USED EDUCATIONAL Books and Courses 
Sold, Rented, Exchanged. Inexpensive, 
Money back guarantee, Lists free. (Books 
and Courses bought.) Write Lee Mountain, 
Pisgah, Ala. 
SAVE MONEY by writing for our lists of 
special cut-rate books, many at less than 
50% of original price, Pines, Box 32, 
Flushing, N. Y. 
BOOKS, (OUT-OF-PRINT, new used) 
quickly supplied. Many 35c bargains. 
Catalogues. T. Jamkowski, 18870 Marx Ave., 
Detroit, Mich. 
INTERESTED IN Journalism? Learn from 
one experienced, former Editor leading 
pempen. Bruce, Box 341-AF, Palo Alto, 
Yalif. 




















BEAUTIFUL LOS Angeles, Hollywood view 
Postcards, twenty-five 50c; fifty $1.00. Geo. 
Nelson, 721 Garland, Los Angeles. 
REBINDING: WE bind magazines, old 
books, Bibles, hymnals. Heckman Bindery, 
Dept. H, North Manchester, Ind. 





CATALOG FREE Worthwhile Books, oppor- 
tunities. Golden, 5730C2 Keith, Oakland 
1l, Calif. 








MAGIC TRICKS, JOKERS, PUZZLES 
500 TRICKS YOU can do! Douglas’ famous 
Catalog of 500 Tricks now only lic. Amer- 
ica’s fastest service on magic for pocket, 
parlor, stage, professional, amateur. Douglas 
Magicland, Ervay Street, Dallas, Tex. 
MAGIC IS Fun! Send $2.00 for apparatus to 
perform 10 different startling tricks. Guar- 
anteed $5.00 value! Free, with your order, 
book of ‘102 Tricks’. Robbins Co., 152-ME 
West 42nd St., New York. 
TRICKY MATCH Box, it turns around! It 
Stands up! and it opens, most weird uncanny 
magic novelty trick. Complete ready to do. 
25c. Th> Magician, 2463-A, Kensington Ave., 
Philadeiphia, Penna. 
MAGICIANS’ HEADQUARTERS, 216-page 
catalog, pocket, parlor, professional tricks, 
R-1311 Walnut, Philadel- 











25c. Kanter’s, 


phia 7 

MAGIC PACKAGE 25c. Free with vanish- 
ing key. 50c or practical jokers kit, $1.00. 

Lindhorst Magician, 612 MX Pine, St. Louis, 

Mo 








SEND 25c FOR $1.00 worth of Magic Tricks 
and our latest catalog. Ball Square Com- 
pany, 697 Broadway, Somerville 44, Mass. _ 
ENTERTAIN, M IFY New, Bigger 
Magic Catalog and 4 Secret Tricks 25ce. 
Borinstein, M-192, N. Clark, Chicago 1. 
WE SUPPLY every noted magician. Large 
Professional ones 25c. Holden, 222 West 
42nd St., New 
LEARN VENTRIL oat ISM, 3 stamp brings 
particulars. Smith, Dept. 225, 801 Bige- 
Ill. 















low, Peoria 5. 
16 WORLD'S BEST card tricks and catalog 

25e. Sterling Magic, 345 John R, Detroit, 
Mich. 








INTERESTING BOOKS. List free. John 

__Oncher, 2 Trinity, Amsterdam, N. Y. 
ADULT BOOKS. Sample and catalogs. 10c. 
stone. 303. Lunenburg, Mass. 











CAMERAS & PHOTO SUPPLIES 


WAR-BARGAIN USED Cameras—35mm 
$6.00, Graflex $29.50, 64%x8% View $15.00, 
Movie Camera $5.00, Projector $7.50, new 
Bausch & Lomb lenses $1.98. Hundreds = 
others—complete list, descriptions 25 cent 
Used Camera Directory, (List 3X), 3111 West 
Tuscarawas, Canton 3, _ Ohio. 
MAKE MONEY in Photog raphy. Learn 
quickly at home. Easy plan. Booklet Free. 
American School of Photography, 1315 Michi- 


gan, Dept. il, Chicago 5 5, 


ENLARGERS—BUILD Your Own. Kit of 

parts, $6.00. Free Particulars. Crescent 
Engineering, Box 251-N, South Pasadena, 
Calif 














HOME MOVIES 

21 EXCLUSIVE PRETTY sirl movies! Many 

in color! Latest releases “Allure”, “Beauty 
Brevities’”, ‘Starlet Rev ue’’, ‘‘Cinderella’’, 
8MM, $2.00 each; 16MM, $4.00. In color, 
8MM, $7.50; 16MM, $14.75. Also Iriscope 
Kits, $5.00. Complete lists, sample, dime. 
Jenkins, 392-E, Elmira, N. ¥ 
GORGEOUS GIRLS— New — Glamorous — 

Sparkling—‘‘Allure”’ and ‘‘Whistle Girls’’, 
S8mm—50 ft. $2.00; 1¢mm—100 ft. $4.00 each. 
Comedy, travel, adventure, sports. Equipment 
accessories. New 1945 catalogue 3c stamp. 
Audet, Bor 6520-FG, Phila. 38, Penna. 
TRANS AMERICAN gives Free Film sub- 

jects every Month. Why not investigate? 
Dime brings Complete 1944 Catalogue, gener- 
ous sample, with complete sensational litera- 
ture. Trans American Sales, Morristown, N. 











MUSIC, INSTRUMENTS & INSTRUCTION 
PIANISTS —QUICKLY improve _ technic, 
sightreading, accuracy, memorizing, play- 
ing through Mental-Muscular Coordination, 
Free Booklet. Broadwell Studios, Dept. 
105-B, Covina, Calif. 
HAWAIIAN GUITAR Music, 5 Selections 
$1.00. List On Request. Golden Gate Pub- 
lications, 5472 Foothill Bivd., Oakland 1, 
Calif. 
PIANO PLAYING. New modern methods. 
Practical. Inexpensive. Literature free. 
Ferris, 317F. Hartford Ave., Bremerton, 
Wash. 











TATTOOIN PPLIE 
TATTOOING OUTFITS, Designs, Colors, 
Illustrated Circulars Free. Write today. 
Zeis Studio, 738 Lesley. Rockford, Il! 
TATTOOING PAYS Big. Send for free il- 
lustrated literature, Randy Webb, 651 8. 
State, Chicago 5. 











BETTERPIX OUTDOOR Safety ty 100" 

16mm, $2.50. 25’, Double 8mm, $1.25. Free 
Developing. Finished Subjects Seid. Ex- 
changed. Sound Library. Better Films, 742 
Newlots, Brooklyn 7, N. Y. 
SENSATIONAL INVASION Subjects Free. 

Join original movie guild. Application, 
complete information Dime refundable. Silver 
Screen. Morristown, N. J. 








MOTION PICTURES & SOUND 
EQUIPMENT 


GUARANTEED FRESH movie film! Three 
spools double 8mm, $3.45! Six spools single 
8mm for Univex cameras, $3.50! Dalite load- 
ing. Processing free! (Limit six each type.) 
Will ship c.od. Eso-M, 4038 Broadway, 
Kansas City 2. Mo. 
TAKE MOVIES—100’ 16mm, $1.90; 25° 
double 8 mm $1.25, developing included. 
Ambassador, 479-A Quincy St., Brooklyn, 
Y. ¥. 
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MOVIES, GLAMOUR Girls, catalog, sample, 
dime. Zientek, 1129 Monroe Circle, Balti- 

more 5, Md. 

piM- 16MM SILENT-SOUND Films. Lists 
3c. Rental Services, Oakville, Conn. 

—— — 


PHOTO FINISHING 

BEAUTIFUL 4x6 PICTURES 3%ec ea., from 

116-120 negatives. 3°4x4% from all other 
sizes. All work guaranteed. Overnight service. 
Roll developed & 8 pictures 30c. Roll 12 
pictures 45c. Roll 16 pictures 60c. Enlarge- 
ments on double weight portrait paper 5x7— 
30c. 8x10—50c. Copies made from any pic- 
ture 75e. , acific Photo Service, Box 666, San 
Francisco, Calif. 
16 BEAUTIFUL DECKELEDGED prints 

and enlarging coupon with each roll de- 
veloped 25c—Owlphoto MI, Weatherford, 
Okla. 






























AUTOMOBILES—MIDGET CARS 

FLOYD CLYMER’'S Historical Motor Scrap- 

book. This humorous, educational, historical 
Scrapbook illustrates, describes hundreds 
antique and early automobiles, motorcycles. 
Reo, Oldsmobile, Hupmobile, Metz, Orient, 
Knox, Winton, Carter, Maxwell, E-M-F, 
2-cylinder Ford and Buick, Air-cooled Chev- 
rolet, Stanley, White, other steamers, elec- 
trics. Unusual and steam motorcycles. This is 
the Scrapbook Time Magazine said is a 
“Must"’. Editions one and two now: available 
but entirely different books. Postpaid $1.50 
each, DeLuxe edition $2.50. We mail overseas 
any time without request and pay postage. 
Delivery guaranteed. Clymer, 2125-A y 


Pico, Los Angeles 6, Calif 
AUTOMOBILE BOOKS. ‘Racing photo al- 
bum’ 110 photos, exciting crashes, world’s 
greatest race cars, drivers described. $1.5¢ 
“Saga Roaring Road’ 181 pages, 16 pictures. 
Starter Fred Wagner's early racing experi- 
ences with world famous drivers, cars de- 
scribed. Read about Rickenbacker, Murphy, 
Burman, DePalma, Ford ‘999°', Oldfield’s 
Benz. $2.50. Automobile racing book $1.10. 
Prices include reprints, illustrations, Craw- 
ings army Jeep and German BMW war motor- 
cycles, All postpaid. Clymer, 2125-A W. Pico, 
Los Angeles 6, Calif. 


POWER AND Speed! World's most famous 

motor book. 110 large pages. 200 illustra- 
tions racing automobiles, motorcycles, air- 
planes. World's speed record chart, articles 
by world’s famous speed kings Cobb, Eyeston, 
Campbell, Bonneville record details, photos 
British racers. Describes cams, compression, 
valves, superchargers, International racing 
teams, German Auto-Union, Italian, French, 
British racer specifications, drawings, $2.50 
postpaid, Clymer, 2125-A W. Pico, Les 
Angeles 6, Calif. 


MODERN STEAM Car. 130 pages. 100 illus- 

trations. Interesting, practical book on 
steam automobiles. Complete information 
early and latest makes, models. U.S., foreign 
makes described. Boilers, generators, engines, 
valves illustrated, described, Article by Stan- 
ley, early steam advertisements. How to drive 
and care for steam automobiles. Unusual, 
informative book Postpaid $2.00. Clymer, 

A_W. Pico, Los s 6, Calif. 

STEAM AUTOMOBILES! Send 25c for lit- 

erature listing names 96 different makes 
steamers once manufactured Illustrations, 
descriptions, specifications, Stanley, White, 
Doble, Lane, Ross steamers, boilers, engines, 
also photos famous White Racer ‘‘Whistling 























Billy’ and world’s record holder Stanley 
Racer. Interesting, educational, ancient 
steamer history No cars for sale. Clymer, 





SIR MALCOLM Campbell's book of famous 

motorists! 208 pages. 42 beautiful photo- 
graphs world famous racing automobiles, 
drivers. Campbell describes famous race 
tracks, his American records, European road 
races, his competitors Interesting, sensa- 
tional. $2.00 postpaid, DeLuxe edition $3.00. 
Clymer, 2125-A W. Pico, Los Angeles 6, 
Calif 


GASOLINE ACE. 360 pages. Wonderful book 

history automobile business in America. 
Start of Dodge Brothers, Ford, Nash, Durant, 
Chrysler, Willys, others described, ilustra- 
tions. Contains list of over 1500 American 
sakes automobiles once manufactured. $3.00 
Dostpaid. Clymer, -A W. Pico, Las 
Angeles 6. Calif 


FAREWELL TO Model “‘T’’. Humorous book 

with cartoons, illustrations, deseription car, 
engine, chassis, first and last Model T Fords 
manufactured. Folder includes page on Ger- 
man Jet Propulsion Opel automobile. $1.50 
complete postpaid. Clymer, 2125-A W. Pico, 
Les Angeles 6, Calif. 


-A_W. Pico, Los Angeles 6, Calif. 























INTERESTING, EDUCATIONAL, illustrated 
English ‘‘Motor’’ magazine on foreign 

automobiles. 50c postpaid. Clymer, 2125-A W. 

Pico, Los Angeles 6, Calif. 

SEE OUR advertisements under Motorcycles 
Classification. Clymer, 2125-A W,. Pico, 

Los Angeles 6, Calif 


AUTO SUPPLIES & EQUIPMENT 


CONVERT YOUR auto, tractor or marine 

engine to burn diesel or stove oil. Proven 
factory method. Different and better, Costs 
nothing to investigate. Write fo free cir- 
cular No, 5-A, Harrington Ca. FF 224 S.W. 
Stark St., Portland, 4, Ore 


1000 MOTORISTS NEEDED to make gus 
savings test. Up to 30% savings. For trial 
test offer write Vacu-matic Carburetor Co., 
7617-1131 W. State Street, Wauwatosa, Wis. 
HAVING CAR Trouble? Used, guaranteed 
auto, truck parts save money. Transmission 
specialists, Describe needs; immediate reply. 
Victory, 2439-4/8 Gunnison, Chicago, 25. 
PRESERVE YOUR tires with plastic, and 
puncture proof your tires. a for stamp. 
Setke, Box 699, Borger 


INVENTION USES kerosene to run motors. 
Circular on plans. Rush name, Houston 

Maupin, Tipp City, 38, Ohio. 

1944 IGNITION SUPERCHARGER $3.50. 
Fast starting, Mileage, Pep. EG Sales Co., 

355 _ El 49th St. New York. 


AUTO TRAILERS 
LBULILD YOUR own Trailer! Save Money! 
Iiave every feature you want! Plans for 
House, Sport, Camp and Utility trailers. 
Catalog describing 9 models 10c. Jim Dandy, 
Box 125-C. Wausau, Wis 


MOTORCYCLES, — 
MOTOR SCOOTER 

BOOKS! “MODERN ee Mechanics 

and Speed Tuning.’ 5 pages maintenance 
Harley, Indian, Villiers, all British motor- 
eyeles $2.50; with drawings, specifications, 
illustrations U. 8S Army Jeep, German BMW 
war motorcycles $3.00; ‘‘Motorcyclist’s by 4 
shop’’ $1.50; ‘“‘Two Stroke Motorcycle $1.5 
““Speed—How to Obtain It" $ vila 
torical Motorcycling Facts’’ $1.00; ‘‘Automo- 
bile Racing’’ $1.10: Motorcycle Instruction 
Manual ‘‘Questior Answers”’ $1.10. All post- 
paid. Clymer, 2125-A W. Pico, Los Angeles 
6, Calif. 
PROFESSIONAL MIDGET Racer With Ace 

4-cylinder motor $65 less body; Factory 
built motorscooters $45 up; motorcycles $350 
up; gasoline engines $5 up; plenty small un- 
rationed balloon tires $1.75 to $6.50; Mail- 
order only. Send 25e for Big War- Ba rain 
catalogue Number 5, Midget Motors Directory, 
Athens, Ohio. 


FLOYD CLYME reycling Manual. 
144 pages. 120 illustrations. Complete in- 
formation, specifications, descriptions, dozens 
motorcycles. Engines, transmissions, carbure- 
tors, square four, two piston singles, sleeve 
valve engines, overhead cam-shafts, water 
cooled motorcycles, spring frames, hydraulic 
a sidecars, riding instructions. Two cycle 
gines and power bicycles described, illu- 
strated. Just out $2.00 postpaid, Clymer, 
d \_W. Pico, Los Angeles 6, Calif. 
“MO Pome YCLE THRILLS.” An Illustrated 
book of thrills, spills, and breathtaking 
experiences. $1.00 a copy, Postpaid. Ivan J. 
Stretten, 3529 Harper Avenue, Detroit 11, 
Mich 
FLOYD CLYMER'’S Historical Motor Scrap- 
book $1.50 postpaid. This is the book Time 
Magazine said is a ‘‘must.”’ 250 early motor- 
cycles, automobiles illustrated, described. See 
our advertisements under Automobiles. Cly- 
mer, 2125-A W. Pico, Los Angeles | 6, » Calif. 


BUILD SCOOTERS, Trailers, Conversions, 
Midgets, ete. Large Manual $1.00, Tlus- 
trated Circulars dime. Craftsmann Books, Box 
1153 M2, Milwaukee 1, Wis. 
BOOK “SPEED—How to Obtain It.”” 160 
pages, illustrated, instructions, cams. bal- 
ance, timing, valves. pistons, racing tech- 
nique. World’s greatest speed tuning book. 
$1.50 postpaid. Clymer, 2125-A W. Pico, Los 
Angeles 6. Calif. 
DUPLICATE THE best Motorbike in the 
U. S. New design. Nothing like it. In- 
structions $1.00. Tuck's Garage, 73 South 
Shirley. Pontiac 20, Mich. 
PLANS, SCALE Drawings, specifications, 
illustrations for building attractive motor 
scooter complete 00; plans electrically 
driven bicycle $1.50. Postpaid. Clymer, 
2125-A W. Pico, Los Angeles 6. Calif. 
WANTED—MOTORSCOOTERS, motorcycles, 
motors, parts of all kinds. Name your own 
price. Midget Motors Directory, Athens, Ohio. 




















































































































100 MILES GALLON! Motor-scooters, motor- 

eycles, Whizzer bicycle engines, midget 
automobiles, gasoline engines. No priority 
necessary. Catalog l0c, Clymer, 2125-A W. 
P ico, Los _Angeles 6, Calif. 


ENGLISH “MOTORCYCLING” Magazine. 

Interesting, educational, foreign motor- 
eycles, Racing, new-old models, advertise- 
ments. 50c sample copy. Clymer, 2125-A W. 
Pico, Los Angeles 6, Calif 


ELECTRICITY & ELECTRICAL SUPPLIES 

LIMITED QUANT ITY exhaust fans ac 60 
cycle 120 volts, 16” $34.95—18” $39.95— 

24” $54.95. Also electric heaters ac or de 

bowl type $6.95 each. No C.O.D, Jeannette 

ae a 159 West 23rd Street, New York 11, 
va 











E L ECTRIC PENCIL: Writes—Engraves all 
Metals, $1.00 postpaid. Beyer Mfg., 4595-G 
Cottage Grove, Chicago 15. 


ELECTRICAL SUPPLIES & EQUIPMENT 
FREE CATALOG of mo‘ors, welders, gener- 

ztors, fencers and other electrical items. 
Write LeJay Com o-"". Minnerpolis 8. Minn. 


ENGINES, MOTORS 
MOTORS, SMALL DC 6 volt 3000 RPM 
suitable for opcrating models and gadgets 
on intermittent cuty. Postpaid $1.25. Wal- 
thers, 235 Erie, Milwaukee. 


MACHINERY. TOOLS & SUPPLIES 


DRILL GRINDER—The Original Patented 

precision Sharpener. Use with any Bench 
Grinder—No special Fittings. Grinds drills 
to factory accuracy. $9.15. Calipers, with 
Direct Reading Scale, 4” Inside $2.00, Out- 
side $1.75. 6” Steel Scale with Magnifying 
Lens $3.00. Circle Cutters for Steel, plastic, 
ete. $3.50. New Tool Grinder $34.50. Free 
Literature, Factory, 811-C East 3lst, Kansas 
Citv 3. Mo 


DRILL GRINDER—Original Patented Pre- 
cision Sharpener. Grinds drills to factory 
accuracy, Calipers with Direct Reading 
Scales, Circle Cutters. New Tool Grinder. 
Lowest prices, Free Literature. Factory, 
811-C East Sist, Kansas City 3, Mo. 


























CUTTERS FOR engraving, routing, carving 

metal, plastic, wood etc, for hand grinder, 
3/32 shaft, ball and inverted cone type, set 
of ten, assorted sizes, five of each type, $2.00. 
Radioco, 1110M Marshall Bldg., Cleveland, 
Ohio 


DRILL GRINDING Attachment $2.95 guar- 
anteed, sold at large chain stores or fac- 
tory, 1512 West Slauson, Los Angeles 44, 


Crlif 
WE!LDING—PLATING—SOLDERING 


NEW MODEL electric welder 110 volt AC- 

DC; will weld all metals; easy to use; full 
directions. Complete with power unit, flame 
and metallic are attachments, carbons, fluxes, 
rods, mask; all for $19.95—Used by the Navy. 
Magic Welder Mfg. Co., 239-M2 Canal St., 
ha. 3 


FARMERS, REPAIRMEN, Garagemen. 

Guaranteed 110/220 volts A.C, welder, 20 to 
160 amperes continuous output, complete sup- 
plies, : Chicago, Other sizes, 
$68.00 $: . Circulars, specifications. 
Williams Welding. Box 4100, Portland 8, Ore. 
WELD, CUT, braze with gasoline! Amazing 
discovery. Make your own torch. Com- 
instructions $1, Matthews Mfg. Co., 
Calgary, Canada 


SLIGHTLY USED Are Welders. 
mended by R.E.A. Guaranteed, 
Mfc. Comnany, Ft. Collins, Colo. 


FOR INVENTORS 


INVENTORS: LEARN now—without obliga- 

tion—how to protect and sell your invention. 
Write for free ‘‘Record of Invention’ form 
and complete instructions for making dis- 
closure and establishing date of your inven- 
tion. We also send our new free ‘Patent 
Guide for the Inventor,"’ containing complete 
information about patent procedure and how 
to sell inventions; giving illustrations of many 
successful inventions; over 150 basic mechani- 
cal movements. We assure you prompt, con- 
fidential service. Delays may be dangerous. 
Write today for your free “Patent Guide” 
and ‘Record of Invention’’ form. Clarence A. 
O'Brien & Harvey Jacobson, Registered Pat- 
ent Attorneys, 53A-B Adams Building, Wash- 
ington. D. 


INVENTORS: NEW military and commercial 
inventions urgently needed by manufac- 

turers, Write for particulars. Chartered In- 

stitute, Dept. 5-B, Washington, D. C. 
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Forney 











FEBRUARY,1945 When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 29 














WHAT SHOULD You Invent? Our Free Book 
tells you what today’s inventive market wants 
—how to put down, patent, and sell your ideas, 
Scores of letters in our files attest to the 
modern demand for inventions—our long ex- 
perience as Registered Patent Attorneys will 
help you. Get our Free Book, ‘‘How to Protect, 
Finance and Sell Your Invention.’’ Also 
special document free, ‘Invention Record’’ on 
which to sketeh and describe your invention. 
Write today, No obligation, McMorrow & 
Berman, Patent Attorneys, 138-T Atlantic 
Building, Washington 4, D. C 
INVENTORS—INFORMATION on what to 
do first toward securing a patent on your 
invention is of vital importance. ‘‘Patent Pro- 
tection’’ and “‘When and How to Sell Your 
Invention’’"—two valuable, richly illustrated 
books—explain fully what to do first, and a 
lot more. Get this information quickly, to- 
gether with “‘Evidence of Invention’’ form. 
All three will be sent to you free. Write 
immediately to Victor J. Evans & Co., Regis- 
tered Patent Attorneys, 970-B Merlin Build- 
ing, Washington, 6, D. C. 
CASH FOR practical ideas and inventions. 
Mr. Ball, FA-9441 Pleasant, Chicago. 








MODELS, ENGINES, RAILROAD, 
SUPPLIES 





MODEL STEAM and gasoline engines, 
castings and drawings. Literature loc. 
Wayne Miller, Wells & Wacker Drive, Chi- 
cago 6. 





PLANES, BOATS, Hundreds of Hobby Items 

40 page Catalog Free. America’s Hobby 
Center, Dept. A-25, 40 E, 21 St., N. ¥. 10, 
N. Y. 





CATALOG 50 ENGINES. Model railroad 
supplies, 25¢ Refunded. Simonsen Model 
Supplies, M-3054 North Greenview, Chicago 
13. 





RAILWAY MODELS, complete line, informa- 

tive catalog HO and O Gauge 79 pages Lic, 
Walthers, 235 Erie, Milwaukee, Wis, 
PATENT ATTORNEYS 
INVENTORS: LEARN now—without obliga- 

tion—how to protect and sell your invention. 
Write for free ‘‘Record of Invention’ form 
and complete instructions for making dis- 
closure and establishing date of your inven- 
tion, We also send our new free “Patent 
Guide for the Inventor,’’ containing complete 
information about patent procedure and how 
to sell inventions; giving illustrations of many 
successful inventions; over 150 basic mechani- 
eal movements. We assure you prompt, confi- 
dential service. Delays may be dangerous. 
Write today for your free ‘Patent Guide” 
and “‘Record of Invention’’ form. Clarence A. 
O'Brien & Harvey Jacobson, Registered TPat- 
ent Attorneys, 53B-B Adams Building, Wash- 
ington. D. C. 


INVENTORS—TAKE prompt steps to protect 

your invention, Delays are dangerous, Get 
mew Free Book, “Protect, Finance and Sell 
Your Invention,”” and ‘Invention Record’ 
form. Preliminary information free. Reason- 
able fees. Conscientious counsel. Easy pay- 
ment plan, Learn how to protect and sell your 
invention. Write us today. McMorrow & 
Berman, Patent Attorneys, 138-V Atlantic 
Building, Washington 4, D. C 





NEW HOUSEHOLD and automobile ideas 
may have great value soon. Patented 

patented. Rush complete details. Albert G. 

Burns. ‘“‘The Nations Gaget Chief.’’ Alameda, 

Calit. 

INVENTORS: HAVE you a Vey —— 
invention for sale, 

If so, write Chartered Institete’ of A i 








SPORTING GOODS, FISHING TACKLE 
GUNS _ : 


SHOT GUN shells. Several cases still on 
hand—12, 16, and 20 ga. $30 per case. 

Sold in case lots only. Send money order with 

order when ordering. While they last. Limit 

ion per person. Bill Bele, Fergus Falls, 
an. 








Ipveutors. Dept. 5-C, Washington, D. C. 


MA)YUFACTURER WANTS sensible me- 

chanical device or idea with quick sales 
possibilities in low-priced field. Write Matt, 
1412-E Great Northern Bldg., Chicago 4. 
INVENTORS: LEARN how we sell your in- 

vention. Free Booklet, “Selling Your In- 
vent‘on’’. Inventors Patent Exchange, 336-C 
Palace Bldg., Hartford 3, Conn. 
INVFNTIONS PROMOTED. Patented or 

unpatented. Write Adam Fisher Company, 
£82 Fnright, St. Louis, Mo. 











— ea FOR list 100 used guns. Fray- 
yillmar, Minn. 


TRAPPERS 
ELEVEN GOOD Box Traps. Complete blue- 
_— 30c, Wesho-Uko, Box 51, Detroit, 
c! 








FIELDGLASSES, TELESCOPES, 


POWERFUL TELESCOPE lens kits—build 
your own astronomical or spotting scope for 
fraction usual cost. Matched optical units 





CASH FOR Inventions—Patented or unpat- 
ented. Mr. Ball, FB-9441 Pleasant, Chi- 
caso 


ly finished ready to mount. Postcard 
brings construction plans for various types of 
telescopes —technical data—test chart —list 





ARCHERY 
ARCHERY EQUIPMENT: Catalogue Free. 
Mid-West Archery, 2209-C East 75th, Chi- 
cago 49. 








BLUEPRINTS & PLANS 
BUII.D THE Earthmover line of wood toys 
from cuttings. Bulldozer power shovel and 
earthmover. Prints and specifications $1.00. 
Others available. Earthmover Toys, East 
Lansing, Mich 
T A 
FULL SIZE cut to shape patterns, blueprints. 
$3.75 up. Pleasure boats, to 38 feet. Tilus- 
trated “Build A Boat’’ catalog, 10c. “How 
to Build Boats” book, $1.00. Cleveland Roat 
Blueprint Co., Dept. A23, Cleveland 13, Ohio. 
OUTBOARD MOTORS—used and rebuilt 
bargains, list free. Used parts, save money. 
Crandall-Hicks Co., 953 Commonwealth, 
Boston. Mass. 
INBOARD MARINE motors, conversion man- 
ifolds, marine fittings. Charles Stokes, 


Coldwater, Mich. 














-IT-Y F 

BUILD FRONT cultivator farm tractors, easy 

instructions $1.00. Week for refund, Orville 
Lytle, Route 1, Kittanning, Penna. 

FISMEN 

FLOATING ART Colors are back again! 

They float on water—form brilliant, swirling 
patterns. Decorate wooden, paper, metal 
objects—candles, bottles, bric-a-brac, ete.— 
by dipping. Waterproof, permanent marbelized 
finish! Create vivid original patterns of strik- 
ing beauty! Set of six colors—red, white, blue, 
black, green, yellow—only $1.00 postpaid. 
Satisfaction guaranteed! Carm-Bronson, 160 
East Fourth Street, Mount Vernon, N. Y. 
PLEXIGLAS—THE amazing crystal-clear 

plastic. Saw it, drill it, bend it, twist it 
into hundreds useful articles that are beauti- 
fully different! Special 1 pound package as- 
sortment $1 postpaid; 7% pounds $5. Free 
instructions and project suggestions included! 
Order today! Carm-Bronson, 160 East Fourth 
Street, Mount Vernon, N. Y. 








“INVENTOR’S GUIDEBOOK" containing 
96 mechanical movements and advice about 
atenting, selling inventions, also ‘‘Record of 
nvention,”” Free. Frank A. Ledermann, 

Registered Patent Attorney, 154 Nassau 

Street 7, New York. 


Cc. A. SNOW & Co., 1-427 Snow Bidg., 

Washington 1, D. c. = patent 
sttorneys. Established 1875. Literature mailed 
on request. 


PATENT PROTECTION. Information and 
Invention Record Free. Randolph & Beavers, 


$11 Columbian Bidg.. Washington, D.C. 
PATENTS 


INVENTORS:—FORESIGHTED manufac- 

turers already planning post-war sale of 
Sew non- military — If you have a 
useful i write 
Chartered Institute of pmorieen Inventors, 
Dept. 5A, Washington, Cc. 


INVENTIONS PROMOTED. Patented or 
Unpatented. Write Adam Fisher Company, 
82 Enright, St is, Mo 


LV ENTIONS WANTED 


ALL KINDS, We have facilities and finances 

to make and sell your ideas, both mechanical 
end chemical. Send model, sample, details 
end wishes. General Sales & Supply Company, 
110 East Main St., Madison 3, Wis. 




















CATALOG: LARGE line Decal Transfers. 

Patterns for jig sawing: New designs easy 
to make Novelty Furniture, Lawn Ornaments, 
Silhouettes, Letters and Numerals. 109 Crafts 
and Hobbies illustrated booklets. Tools. Other 
Lines. 500 articles finely illustrated. Write 
Wo-Met Shop. Ashburn, Ga. 


NOVELTIES MADE from scrap wood, 25 
patterns 25¢e. 15 toy patterns 25c. 15 lawn 
ornament patterns 25c. Other patterns, 14”- 
20” high; clown, Mexican, Dutch Boy, Dutch 
Girl, pelican, rooster, 10c each; 3 for 25c. 
Lynds, Medway, Mass. 
AUTOMOBILE MECHANiCS cash in on 
this. Build tractors from second hand auto- 
mobiles. Convert horse drawn farm equipment 
into tractor hook up. Nolan’s Garage, East 
Wareham, Mass. 
AMATEUR LAPIDARY Treatise for com- 
plete Home Shop. Send Dollar. Two Arizona 
Garnets included Free. Mineral Specimens, 
Box 1191, Santa Monica, Calif. 
MAKE PLASTIC Jewelry. Kit J5 with ma- 
terials and designs $5.00. Barnett Specialty, 
Box 212, North Hollywood, Calif, 
PLYWwooD 
PLYWOOD—BEAUTIFUL aircraft and fur- 
niture stock. Thicknesses 1/32” through 1”. 
Large, small panels. Fir, Gum, Birch, Ma- 
any. Walnut. Reasonable! Complete lists 
l0c! Carm-Bronson, 160 East Fourth St., 
Mount Vernon, N. Y. 




















out di optical values. Pfleegor Optical 
Co., MI-2, Sunbury, Penna. 
MICROSCOPES, TELESCOPES, binoculars, 
all scientific, chemical, laboratory apparatus 
ight, sold, exchanged, repaired. Highest 
prices paid, trial will show we know our 
business. Catalog lic. Harry Ross, 64 W. 
Broadway, N. Y. C. 
ASTRONOMICAL TELESCOPES, Binocu- 
lars, Cameras, Microscopes; ght, sold, 
repaired. Send 10c¢ for list of instruments 
wanted. Rasmussen & Reece, 41 Market, 
Amsterdam, N 
1 tFi IPM 
GLASSBLOWING ELECTRONIC Chemical 
Tubes. Wm. Frioli, Route 20, Indianapolis 
n 














TH PET 
RAISE CHIN-CHINS, the Big Money-mak- 
ing Rabbit. Big Demand. Small Invest- 
ment. Ideal Business for Anybody Anywhere. 
Willow Farm, Rig, Sellersville, Penna. 
ININ 
“HOW TO Break and Train Horses’’—A book 
every farmer and horseman should have. It 
is free: no obligation. Simply address Beery 
ay oS MustneneD, Dept. 1152, Pleasant 
i Ohio. 





PERSONAL 
HAVE LOADS of fun! Amuse friends, read- 
ing ‘‘2-way’’ funny love letters! Entertain- 
ing, enlivens parties! Set, thirteen letters, 
lic. Ferland Novelties, Box 953-A, Bristol, 
Conn. 
AMERICA FIRST, then accomplish your de- 
sires, with powers within, unlim ‘ted possi- 
bilities, New Era Method, $1.00.” Neologian, 
V.O. Box, Eugene. Ore. 
DISCOVER YOUR best Abilities through 
scientific aptitude tests. Information 10c. 
Testing Service, 202L Commercial Building, 
Rockford, Til. 
w ES. WATCHMAKIN 
WATCH AND clock repairing — complete 
practical course in modern horology. 66 
illustrated self-instruction lessons. Just out! 
Low price. Information Free. Write—Nelson 
Company, Dept. 8-03-2, Chicago 4. 
WATCH AND Clock Repairing—Illustrated 
home-study course teaches how. Write for 
free information. Houston Chronometer and 
Watch Co., P. O. Box 5367-B., Houston, 
Texas 




















ELLANEOUS 


GOOD “USED” self-instruction educational 
books on all subjects bought, sold, rented, 

exchanged. Satisfaction guaranteed. Com- 

plete information and 9%2-page illustrated 

bargain catalog Free. Write Nelson Company, 

Dept. 2-03-2, Chicago 4. 

CLINICAL LABORATORY Technicians in 
great demand. We train you in your own 

home, in your spare time. Bulletin free. 

Imperial Technical Institute, Box 973-Y, 

Austin 5, Tex. 

LIFETIME CALENDAR. Polished hardwood 
base. Unique, attractive, practical. Write 

for illustrated circular. J. G. Dollar, 1302 

Grand Place, Vancouver, Wn. 

BURIED TREASURE, Minerals, free book- 
let, photographs. Fisher Laboratory, Palo 

Ao, Colt. 

MAKE YOUR own awe gg printing cuts. 
Simple, easy. Ar- 

gyle, Wis. 

UNPAINTED BOOKENDS, plaques, statu- 
ettes Se up. Write Houdelette, Hanson, 

Mass. 

LEARN TO draw Funny Faces. Write, Funny 
Faces, Modesto 11, Calif. 
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WIN success’ 





ELECTRONICS 


Own Your Own Business. Win and 
Hold a Big Job in Industry... 
Cash In on the War Developments 
in One of the Greatest and Best 
Established Fields in the World . .. 
Learn Radio by the 


SHOP METHOD HOME TRAINING 


OF THIS GREAT NATIONAL TECHNICAL TRADE SCHOOL 


Here is the modern practical way to get the fundamental training need to succeed in the vast new field of 
Electronics—Radio, Video (Television), Communications, Power and “Ge Sontrol. You learn quickly and Saeny 
because you get the actual shop methods of training developed and being used right now at National Schoo! 
This training is brought to you—right into your .—- You study in spare time, odd hours, a few minutes a any 
a you get the advanced, constructive training system developed and used by experienced instructors 
practical engineers. USE THE COUPON. Study the FREE lesson you receive and you will realize 
at once that this is the way for you too, to win SUCCE 
The Age of Electronics is here. Amazing improveme: S$ and egvences, developed during oe 
war, are being tur 4 to better living for everybody. Science says it’s beyond ima: 
ef) »> nation what the next few years will bring. Here is a powerful force that can e 
¢ out to use - industry, in commerce, in agriculture—in every home in the 
ountry. America will not stand still. Americans demand the convenience, 
the service, the luxury that Radio and Radionics will bring them. 
Think what se means to YOU. A big job waiting for YOU wherever 
you are. A business YOU can own outright—built on what YOU KNOW, 
a with little capital. Don't sit back and miss this opportunity. SEND 
» THE COUPON AND SEE HOW YOU CAN MAKE YOUR START 
—_ RIGHT NOW. 


TRAINED MEN IN DEMAND EVERYWHERE—ALWAYS 
Regardless of where zou live or what you do you can cash 
in on this opportuni if you act soon. You don’t take any 
chances. You don't eed to quit your job to get your a 
ing. You can still be in the Service—in ie Arm: 
Navy or doing war work and train with National. Au 
that is required is YOUR SPARE TIME—the time that 
is otherwise wasted. It isn't a bit too —— to take 
the first step. Fill out and mail in the coupon. Then 
examine the National School Shop Method of Home 
Training sare. Analyze it and satisfy your- 
way 











































LEARN BY DOING 


Use the Actual Shop Equipment 

That Comes to You With Your Course 
Experience is the best teacher. You learn by 

experience with the exclusive National Shop Method 

of Home Training—actually build many circuits and 

do experiments with the big kits of standard radio parts 

included in your training equipment at no extra cost to you. 


Build a superheterodyne receiver. Make tests and conduct 
experiments that 


self that it is sound and practical and 

mean : big successful career for you. 
AFTER THE WAR, WHAT? 

Face realities now! Is the job you're doing 

Going to last? What is its future and yours? 


and how of electron- iow are you going | meet conditions when 








y gen- the _ World return to civilian produc- 
Rg fo wh t RR r in: tion? There's no use in foolin ourself. 
A Qa struments with the Radio is a Big, Sound, Weil-Established 
parts and supplies in- Business. When you hang up your weitere 
. > a > > » 
these successful ~~ “ain onreetous Coupon and ro m your war < hy y*? fie 62am 
experience by this method essential establ shed ay 6 —nernans 
of learning and you sare prove ice) into a business of your own? Answer 


iONAL trained these questions by Feading the catalog 


Fill out and mail the coupon today. 


valuable equipment anc 
struments to use on the job. 


yourself what 
Maii the coupon and learn 
what this means to you. 
‘Only National Schools ca YOU cando 


oe a ae FREE LESSON 
METHOD HOME. TRAINING in RADIO! 
‘. - 





for onk ional has the . = 
shop, the laboratories and Examine the National Shop 
SHOP METHOD TRAINING testing plants—the experienced Method of Home Training carefully. 
WINS GOOD JOBS technicians and instructors that can Be convinced. Study the lesson we 
develop and provide the service neces will send you FREE. No obligation 






ee offer was $5,800.00 sary for such a training method. Ser of any sort. _ out the coupon and 
%: pe, oR . E neer the coupon and examine the evidence Sementt, mail Me tod: vise 


but I'm doing well where i am Tl L S 
t 


* now engaged. I am deeply in- 
OS ANGELES 37, CALIFORNIA EST 1905 





debted to National."'—Joseph 
Grumich, Lake Hiawatha, New 
Jersey 


“Due to my training at National, 

was selected to instruct in 
the laboratory work of Navy 
and Marines.’"—R. R. Wright, 
Blackfoot, Idaho 









National Sehacte, Dept. 2-M!I (Mail in envelope or 
4000 South Figueroa Street paste on penny post card) 
Los Angeles 3 a ifornia 

Mail me FREE the two books mentioned in your ad tnctuding 9 


sample lesson of your course. I understand no salesman will call 
on me. 








“I believe National offers the 
best course to be had Keep 
up the good work.'’—O kK. 
Ivey, Washington, D. C. 


NAME 





ADDRESS wnceccnccccccccccccccccccceccecceccescoccess 

Read what hundreds of other enthusiastic 

students have written about National Train- 
- Send in your coupon today. 


CITY ...-.. 


- STATE.......-.-<- 
In 





your 
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after the war. 


COYNE TRAIN 


by correspondence. 
plants, switchboards, 


Train First—Pay Later 


My **Pay-Tuition-After-Gradu- 
ation’’ plan enables you to get 
training first, and pay for 
your tuition in easy payments 
after graduation. If you need 
art-time work to help de- 
ray expenses while here, I'll 
help you get it. 


Lack of Experience 
No Bar! 


Many of my students have 
never had Electrical experi- 
ence. Others have had experi- 
ence in one or two branches but 
realize they need all-around 
training for the better jobs. 
So whether or not you have 
had electrical experience 
you need Coyne training. 


Get My Free Book! 


Let me send you my big_illus- 
trated book showing how I hélp 
ou get the training you nec 
lor a good Electrical job. It's 

FREE—no obligation—no 
salesman will call. Send the 
coupon vy 

#.C.L 


COYN 


90 South Paulina Street. 
Dee 25-53, Chicago 12, itt. 


See OC TRICAL 
SCHOOL 





n. C. LEWIS, Presiden 
OYNE ELECTRICAL SCHOO 





oo ELECTRICITY 
12 WEEKS TRAINING 


ON REAL MOTORS, GENERATORS, ETC. 


Trained Electrical men are needed now. It’s not 
how young you are, or how old you are. The ques- 
tion is, have YOU the training to hold a good war- 
time job today—and a good job with a real future, 


‘ING is easy, practical. 
Located in Chicago, heart of vast war industries. 
Coyne has behind it 45 years of experience in 
training successful men. Mail coupon now! 


4“ 7. 

Learn-by-Doirg” in the Great Coyne Shops 
Get ready for a big future the quick Coyne Way—by 
actual work on fu!l-size electrical equipment, not 
Learn house-wiring, motors, power 

auto electricity, etc. Be 
Round Electrical Man'’—for big opportunities. 





an “All- 





We have facilities for 
men with physical ¢.3- 
abilities. If you have a 
physical disabiiity of ary 
kind write me when you 
send the coupon. 











INDUSTRIAL 


ELECTRONICS 
Now Included! 
No extra 
cost for 
valuable 
extra 
training 
in this big 
field of 
new op- 
portuni- 
ties! 













Seo S. Paulina St., Dept. 25. ~ Chicago 12, Il, 


Send m t Free Book. Tell 
INDUSTRI xT "EL ECTRONICS TRAINI 
cost, and your “Pay-Tuition- oftas-Coatuction” offer. 


NAME........0++ se eeeeeeeees eeeees eeccccscccceces 
ADDRESS. .cccccccccccccccccccccccccccccccceccccceses 
GIT Y . ccccccccccccccccscces ZONE STATI 









me about oar SPECTAL 
at mo extra 
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you $3 7 days 
will return it 


JUST OUT! NEW FROM COVER TO COVER 
AUDELS 


REFRIGERATION 


and AIR CONDITIONING GUIDE 





4 Books in One! Covering: 
Basic principles, Servicing, 
if Operation, Repair of 
5 ee pemeetation 
—SpecialRefrigeration Uni 
3—Commercial & . 
Industrial Refrigeration 
4—Air Conditioning sy 
gold mine of 
pereent facts_for 
tate, . SERVIC EMEN- ‘ 


2RS.” 
A Good Book isa Good Friendt 
Here y 


| been 
ing for = MODEBRU NTS 
SYS S & MACHINES. 
RE TRIG ERANTS. including 
Freon, Lockers, Water Cool- 
ers, Quick Freezing & Air 
Conditioning Systems. 
1280 Pages, 46 chapters all 
Fully Illustrated & indexed for 
Ready Reference. 


4. COMPLETE _2 » PAY ONLY i $1. A MONTH yo 
AUDEL, P: Publishers,49 W. 23rd § St, New York 10, WHY. 


peas. fp NEW St yey GUIDE for free examination. tt 0.K, 
iwit remit $1 monthly 
Sthervise 1 


until price of $4 is 










Teaching, 


FIRST. 
college, 


him Amer! 


at Home 


© High School Course 

C) Cost Accounting for Mfo. 
C) Architecture and Building 
() Auto.aotive Engineering 
C-) Business Management 

C) Electrical Engineering 


C Air Conditioning 
© Railway Training 


Neme ... 


Do you want 


.-to go to College? 
.. or to enter a Profession? 


(Such as Accounting, Architecture, Nursing. 
Social Work, 
Optometry, Embalming, Chiropody, Law, Medicine, etc.) 


.. or get an Office Position? 


To get anywhere, you practically MUST finish High School 
You can complete our ee High School Course 
in SPARE time at home, as FAST 
permit. Equivalent to resident school work— 
pre-professional —-—r~ 
Standard texts furnished. Diploma. 
already compneted.. Single subjects if desired. Low tuition, easy 
can School, Chicago, est. 18 

rs. Finish your high school education Now. Write TODAY! 


High School Course 


€ Elec. and Gas Refrigeration 


Dentistry, 
Osteopathy, Beauty Culture, 


as your time and abilities 
repares you for 
business, industry. 
Credit for H.S. subjects 


97— endorsed by educe- 





Finish in 2 Years 


American School, Dept. H228, Drexel Ave. at 58th St., Chicago 37, Ill. 


Gentlemen: Send me FREE information covering special train- 
ing in subjects checked below. 


No obligation on my part. 


© Diesel Engineering 

0 Drafting and Design 
for Men and Women 

] Plastics 

C) Private Secretary 

() Mechanical Geomeertag 
€- Aviation () Radio 

[) Salesmanship 

© Shipbuilding 
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GEE what a build / 
Didrit it take a long 


No SIR! -ATLAS 
Makes Muscles Grow 















+=, time to get those muscles? 
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: | YOU a New Man 
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Sa teers 
rset, 
tn A id e e “ 
~ What 
oon < ata 
N.Y. —~{ 5 inches —- difference! 
25 , of new / 
Muscle put 30/9" 
—o- “My arms increased (nermat) a 
> ii”, chest 21>' } 214" expanded.’ 
siti forearm 7 ,”."’ —C. j/—*. Y. 
_ Vv 
a For quick results CHARLES 






Here's what ATLAS 


| recommen 
did for ME/ 





ATLAS 


Awarded the title 
of ‘‘The World’s 
Most Perfectly 
Developed Man” 
in international 
contest—in com- 
petition with ALL 
men who would 
consent to appear 
against him, 
This is a recent 
photo of Charles 
Atlas showing 
how he looks to- 
day. This is not a 
studio picture but 
an actual un- 
touched snapshot. 


“Am sending snapshot 
showing wonderful prog- 
ress.’’—W. G., N. J. 

















“When 1! started, 
. John Jacobs John Jacobs weighed onty 


} BEFORE AFTER 141, Now 170." 


Here’s What Only 15 Minutes a Day Can Do For You 





























—— DON’T care how old or young you are, strength through “Dynamic Tension,’ 
ities or how ashamed of your present physi- can laugh at artificial Fe een Bg 
for cal condition you may be. If you can You simply utilize the DORMANT 
try. Simply raise your arm and flex it I can add muscle-power in your own God-given 
ects SOLID MUSCLE to your biceps—yes, on body—watch it increase and multiply 
aBy n h arm—in double-quick time! Only 15 double-quick into real solid LIVE 
ace= nutes a di in your own home—is MUSCLE. 
AY! al the . ask of you! And there’s no My method—‘Dynamie Tension’’—will 
cost if turn the trick for you. No theory—every 
I can broaden your shoulders, strengthen exercise is practical. And, man, so easy! 
your back, develop your whole muscular sys- Spend only 15 minutes a day in your own 
tem INSIDE and OUTSIDE! I can add home. From the very start you'll be using 
ches to your chest, give you a_ vise-like my method of “‘Dynamic Tension’ almost 
» make those legs of yours lithe and unconsciously every minute of the day— \ 4 
=e powe rful. I can shoot new strength : into walking, bending over, ete.— ae a ER ES ee 
* your old backbone, exercise those inner to BU 1 MUSCLE and VI- CHARLES ATLAS, Dept. 62 
] I. organs, help you cram your body so full of TALIT r k, 10, N.Y. 
sas pep, vigor and red-blooded vitality that you EE BOOK | IS E. 23rd Street, New York, 10, N. ¥. 
fain won't feel there's even ‘“‘standing room’ left FR I want the proof that your system of “Dynamite 
for weakness and that lazy feeling! Before “Everlasting Health Tension” will help make a New Man of me—give me 
I get through I'll have your whole frame and Strength’ ! a healthy, husky body and big muscular develan~ 
“measured” to a new, beautiful suit of In it I talk to you in straight- ment. Send me your free book, “Everlasting Health 
muscle! from-the-shoulder language. 1 and Strength. } 
Packed with inspirational pic- 
D What's My Secret? tures of myself and pupils— Name wan 
“Dynamic ension!”’ That's the ticket! fellows who became NEW MEN | neers) "pe een i A i ent a yet Lr allan | 
The identical natural method that I myself in strength, my way. Let me (Please print or write plainly 
developed to change my body from the show you what I helped THEM 
scrawny, skinny-chested weakling I was at do. See what I can do for | Address ......- eT eT 
17 to my present super-man physique! Thou- YoU! For a real thrill, send 
sands of other fellows are becoming marvelous for this book today. AT ONCE. t 
—— physical specimens—my way. 1 give you CHARL ATLAS, Dept. 62, j ee ee » BRRRiccacnsece ee 
no gadgets or contraptions to fool with. 115 East 23rd St., New York, 10, (J Check here if under 1\) for booklet A, 
ecsesce When you have learned to develop your N.Y. Seem oe A RE am Gc a Se 
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| are opportunities unlimited in In- 
dustrial Designing. In the post-war world, 
outstanding appearance will be required of 
manufactured products as never before. 
That means rich rewards for those capable 
of making the original designs in color and 
the working drawings for distinctive tiles, 
parquetry, oilcloth, linoleum, carpets, rugs, 
stained-and-leaded glass. 

The famous International Correspon- 
dence Schools open the way for you to de- 
velop your artistic sense and your ability 
to apply it. If you are a beginner, you'll find 


INTERNATIONAL CORRESPONDENCE SCHOOLS 





Electrical Schools 

D Electrical Drafting 

O Electrical Engineering 

O Power House Electric 

O Practical Electrician 

O Practical Telephony 

0 Telegraph Engineering 
Internal Combustion 
Engines School 

C Auto Technician 0 Aviation 

0 Diesel-Electric 

DC Diesel Engines © Gas Engines 
Mechanical Schools 

D Aeronautical Engineering 

0 Airplane Drafting 

} Flight Enzineer 

() Foundry Work 


Air Conditioning and 
Plumbing Schools 

D Air Conditioning 

0) Heating C) Plumbing 

0D) Refrigeration (© Steam Fitting 
Chemistry Schools 

0 Chemical Engineering 

0 Chemistry, Analytical 

©) Chemistry, Industrial 

©) Chemistry, Mfg. Iron & Steel 

C) Plastics 

0) Pulp and Paper Making 
Civil Engineering, Archi- 
tectural and Mining Schools 

OD Architectural Drafting 

D Architecture 

D Bridge and Building Foreman 

O Bridge Engineering OD Heat Treatment of Metals 

OC Building Estimating O Industrial Engineering 

O Civil Engineering © Coal Mining 0 Industrial Metallurgy 

O Contracting and Building O Mechanical Drafting 

OD Highway Engineering 0 Mechanical Engineering 

© Lumber Dealer 0 Mold-Loft Work 

O Sanitary Engineering © Patternmaking 

OD Structural Drafting OC Reading Shop Blueprints 

D Structural Engineering O Sheet-Metal Drafting 

© Surveying and Mapping DO Sheet-Metal Worker 






Name.. 
Ce . . State... 


British residents send coupon to 1. C. 8., 
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the I.C.S. Industrial Design Course adapted 
to your needs because it begins with funda- 
mentals. If you’re an art school graduate 
in the theory of design and still need train- 
ing in practical applications, the Course is 


sufficiently advanced for your purpose. 


A fortune was made when a trained in- 
dustrial designer visioned a mosaic floor in 
Arabic design — and worked it out in lino- 
leum. The idea is one thing — the prac- 
tical application another. You have ideas. 
I. C. S. can teach you to apply them, Mail 


the coupon now for full details. 


BOX 2323-E, SCRANTON 9, PENNA, 
Without cost or obligation, please send me booklet and full particulars about the course before which I have marked X: 


0 Ship Drafting 

0 Ship Fitting 

0 Shop Practice 

0 Steel Mill Workers 

0 Tool Designing 

0) Welding, Gas and Electric 
Radio School 

D Electronics 

© Radio, General 

© Radio Operating 

0 Radio Servicing 
Railroad School 

O Air Brake (0 Car Inspector 

0 Lecomotive Engineer 

0 Lecomotive Fireman 

O Railroad Section Foreman 
Steam Engineering Schools 

OD Boilermaking 

DC Combustion Engineering 

O Engine Running 

D Marine Engineering 

D Steam Electric 

O Steam Engines 
Textile School 

C0 Cotton Manufacturing 

D Rayon Weaving 


eve cco FUOUTE ..cccccee 
Canadian residents send coupon to International Correspondence Schools Canadian, Ltd., Montreal, Canada. 
.. 8., 71 Kingsway, London, W. C. 2, England, 


DISCOUNT TO DISCHARGED VETERANS—SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES 


ICS 


D Textile Designing 
0 Woolen Manufacturing 


Business and 

Academic Schools 
DO Accounting 0D Advertising 
O Arithmetic © Bookkeeping 
© Business Correspondence 
C Business Management 
0 Certified Publie Accounting 
O City Letter Carrier 
D College Preparatory 
0 Commercial 
0) Cost Accounting 
0 Federal Tax 
OC First Year College 
2 Foremanship 
O French 
OD High School 
© Higher Mathematics 
O Illustrating 
© Motor Traffic 
D Post Office Clerk 
0 Railway Postal Clerk 
O Salesmanship (Secretarial 
O Spanish 
0 Stenography 
OD Traffic Management 


0 Good English 


1.3. 10....00++ P.M. 
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The guy who runs the bulldozer braves 
Japanese fire to clear the tanks’ path. 


THE DOZER THAT 


NEVER SLEEPS 


by Cpl. Leslie O. Winkler 


as told to Will Oursler, MI’s Correspondent in the South Pacific 


This bulldozer operator was right up with the tanks when 
the Combat Engineers landed with the first assault wave. 


\ Y BUSINESS is operating a bulldozer in 

a company of combat engineers out 
here in the southwest Pacific. Running a 
dozer is something like being a doctor—you 
go where you're called and find out what the 
job is when you get there. Sometimes it 
turns out to be a snap. Other times you ride 
right into hell. 

You don’t see much in the papers about 
combat engineers. We haven't got glamor 
like a fighter pilot or a bombardier. A dozer 
—we usually call them “cats’—isn’t any 
sleek bird of war like a Thunderbolt. But 
combat engineers in general and dozers in 
particular are doing their part toward 
winning the war. 

Combat engineers landed on a Pacific island 
with assault troops shortly after H hour on 
D day. We have to get in early. The cats 


are usually busy on a landing, clearing up 
the beach so trucks and jeeps and all the rest 
can get ashore. 

The sun was high and hot. The beach was 
in good shape. There were bomb craters and 
wrecked Jap gun emplacements but the road 
along the beach was clear. As soon as we got 
organized I started in my cat—I’ve named it 
Laurell after my girl—working my way along 
the road behind a line of Sherman tanks. 

There was some confusion, the way it al- 
ways is on a landing. Troops kept pouring 
in on barges, buffalos and ducks. Men were 
stringing wires and setting up command posts 
and anti-aircraft guns. The actual landing 
hadn't been too rough; only a few Jap nests 
to put out. But you could see the strain on 
the fellows, the sweat and dirt, under that 
equatorial sun. 








When jeeps, tanks and trucks become 
the eternal mud. a bulldozer pulls them out. 


For a couple of hours our patrols fanned 
out to left and right and straight ahead over 
the coral ridge, setting up the perimeter for 
our first phase line. They hadn’t run into 
opposition. It looked as if the Japs might 
have pulled out before we landed. Only— 
that wouldn’t make sense because there 
wasn’t any way for them to get out. 

Riding in the cat behind the tanks, I moved 
along the road. It was narrow, just wide 
enough for a tank, and lined with jungle 
on both sides, following the shore line about 
a hundred yards from the beach itself. For 
a Jap road it wasn’t too bad. 

For a mile or so we clanked along past lines 
of infantrymen taking up positions. Some of 
the fellows moving forward hopped rides on 
the tanks and I gave a couple of guys lifts on 
the dozer. 

The job of the tanks, under command of 
Major—now Lieutenant Colonel—Paul Hol- 
lister, was to push ahead on the forward 
patrols and lead the way to an air strip, 
our first objective. 

We came to the front line—the most for- 
ward position to which our patrols had 
pushed—about three miles or so down the 
road. We drew up for a few moments while 
Major Hollister took stock of the situation. 
I stayed in the cat, riding behind the third 
tank. After a couple of minutes, Major 
Hollister gave the order for the tanks to ad- 
vance. That included me and the cat. 

We still hadn’t met opposition. None at all. 
An infantry patrol followed behind the second 
tank, probing into undergrowth on both sides 
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of the road. They moved slowly, feeling their 
way step by step. 

I’m pretty sure we all felt the same way— 
something was going to break. It couldn't 
go on the way it was. One odd thing about a 
dozer through—you don’t worry very much 
about snipers. Not because they couldn't hit 
you but because the dozer makes so much 
noise it’s almost impossible to hear a few 
sporadic shots in the distance. You don’t 
hear it—so you forget about being 
scared. 

The road twisted over a little hill and down 
into a defile. At the bottom of the defile, 
shadowed by thick jungle growth, was a 
narrow wooden bridge over a ravine about 
ten feet below. On the left the ground sloped 
down to the water’s edge, a rough muddy 
coral grove of palms and undergrowth. On 
the right rose a high overhanging cliff. It 
was covered with jungle growth but in spots 
you could see naked splotches of coral. 

The lead tank started across the wooden 
bridge. As the tank reached the middle of 
the bridge there was a sickening creaking 
sound from the timbers and a crash as wooden 
beams snapped and plunged the tank down 
into the ravine. 

Nobody in the crew was hurt. But now 
the whole line was held up, until we could 
get that tank out. A column like that, im- 
mobilized on an enemy road, is in a hot spot. 

The Nips were waiting. We couldn't see 
them, of course—you never see them, not 
alive. Only mangey jungle, glittering with 
green shadows and sun. But the Jap was 
there, back in the coral caves which honey- 
comb the cliff. 

They opened on us without warning. Above 
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the racket of the cat, I heard the ugly chatter 
of an enemy machine gun nest ahead of us. 
Bullets kicked up little puffs of dust in the 
ground around me. Just ahead of the dozer, 
an infantry man gave a sharp cry and sank 
to the ground. There was a dark stain on 
his jungle green pants. A Jap bullet had 
gone through his hip. 

The infantry patrol with us, ducking be- 
hind trees and clumps of bushes, set up their 
own machine guns. Soon their bullets were 
answering the Japs, trying to find and rub 
out the Nip nests. 

But we couldn’t sit there much longer. I 
got orders to move up with the dozer and 
try to pull that front tank out of the ravine. 
I didn’t like being a sitting target on the cat 
but the tank had to be moved and a job like 
that is a dozer’s business. 

A patrol of five men fanned out ahead of 
me when I got the cat up in front of the tank. 
I hooked on to the tank. I was about to try 
to pull it out when several Jap nests opened 
on me and the dozer. In spite of the noise 
of the motor I could hear the Jap bullets 
whine past me. Some of them splattered on 
the steel frame of the cat. Major Hollister 
called to me to get out and take cover. 

Walking beside the cat was my buddy, 
Private Orvis Thompson. He had a tommy 
gun with him. We ducked down in back 
of the cat and my pal opened with the tommy 
gun. I don’t know whether he hit anything 
or not but after a moment the Jap guns shut 
up. 

When it seemed quiet enough, I got back 
in the cat, started up the motor and set to 
work getting that tank out. It was a rugged 
job because the ravine was steep and the 
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A dozer is a truckhorse ready for any odd job. 
like doubling for a sled dog. Sleds save tires. 


dozer had to level off the sides before we 
could get the tank moving. But we did suc- 
ceed finally in getting it back on the road. 

I hitched on to the next tank in line and 
helped it through also. The rest of them 
were able to make it on their own power. 

The cat’s first job was done and I was 
feeling pretty good about how it worked 
out. The column was pushing ahead, leav- 
ing those Nip nests to be handled by troops 
behind us. 

We rumbled along the road to a point 
jutting out into the sea. This was a deserted 
native village. There were a number of grass 
shacks built on stilts on the water’s edge. 
Most of the shacks were in ruins, torn apart 
by our naval bombardment. The beach it- 
self was a mass of charred palms and rubble, 
more devastation by our high explosives. 

I pushed ahead of the tanks to clear a path 
through the wreckage. I was “dozing” palm 
trees and pushing stumps to one side. 

A damn woodpecker—Jap machine gun, 
that is—started pecking away at me from 
about two hundred yards forward. I couldn't 
hear him but a couple of infantrymen near 
me yelled what it was and started firing in 
the direction of the Jap. I went on with my 
dozing. A lieutenant in a tank behind me 
told me to get out of the line of fire. When 
the Jap was silenced, I went on with my job 

Ahead of me, two more infantry men were 
poking about the undergrowth when another 
Jap nest opened on them. One of the enemy 
bullets went through the head of one man. 
When they reached [Continued on page 66] 
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Weighing 1,100 pounds, making 50 
miles to a gallon, the Gadabout's 
the answer to motorists’ prayers. 


HILE most of us are sitting around 

dreaming of the day when we can buy 
all the gasoline we want, and wondering what 
the 194? models will look like, Ray Russell 
of Detroit has done something really tangible 
about the “car of tomorrow.” 

Russell, designer, automotive engineer, in- 
ventor, artist, sculptor, color expert, musician, 
photographer—the list is interminable, or so 
it seems—has designed and built a revolution- 
ary small car which he believes will have an 
important place in private transportation after 
the war. 

The “Gadabout,” as Russell has named his 
new creation, is a three-passenger, light- 
weight model of standard width but short 
(80-inch) wheelbase, designed specifically 
for use around town or on short trips. 

Russell’s principal job these days is design- 
ing new models for some of the country’s 
largest automobile manufacturers. When he 
started out to create the Gadabout, he brought 
to the task years of experience in the auto- 
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by Orrin Wright 





motive field, both in designing and in engi- 
neering. He is a member of the Automotive 
Engineering Society. 

He brought also an immense energy, which 
has enabled him to achieve phenomenal suc- 
cess in a dozen different fields, any one of 
which would tax the energy and ability of 
most men. While he is a man of many parts, 
his chief love is the automobile and his lean, 
intelligent face fairly lights up when he dis- 
cusses his plans for the car of the future. 

Russell got the idea that light metals, such 
as duraluminum and magnesium, which are so 
widely used in airplanes, should be a great 
help in building lighter cars. He figured that 
weight also could be cut down by eliminating 
such leftover features of the “horse and 
buggy” days as separate fenders, running 
boards, high-mounted bodies, etc. 

You can’t build new engines or chasses for 
automobiles these days, so first off he got hold 
of a British MG four-cylinder standard type 
motor and chassis. Over this framework 
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he constructed a body of duraluminum, which 
he obtained in the form of scrap from air- 
plane factories. 

The body, which has smooth contours, ex- 
tends over all four wheels. There is no 
standard type “potato box” hood. The body 
slopes gently from the center to each side in 
unbroken lines, then drops vertically in an 
apron which covers the wheels and extends 
along the full length of the body on each side. 
The apron also extends in curved shape 
around the front and rear, giving unbroken 
lines completely around the car. 

The lights are set flush with the front. The 
front and rear sections of the body are simi- 


The Gadabout’s dashboard, with safety pads. Drive’s 
on right because model was built on British chassis. 


lar, and the only break in the flowing lines is 
the seat and windshield in the center. 

For mass production of the Gadabout, 
Russell recommends body sections of alumi- 
num alloy sheet stock formed in a metal 
stretching press, such as is used in forming 
many airplane parts. The die cost would be 
very low since the body would be stamped in 
four sections, with the right front and left 
rear sections, and the left front and right rear 
sections interchangeable. 

In the production model, a metal stamped 
floor would replace the old-style chassis 
frame. Thus the only body dies needed would 
be for the four corner sections, the floor and 
the two doors. Elimination of the chassis 
frame would cut down weight. A steel tube 
around the entire body at bumper height 
gives protection as a crash pad. 
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The Gadabout, which Russell built in his 
own workshop at his home in exclusive 
Grosse Pointe Park, a residential suburb of 
Detroit, weighs 1,100 pounds, just about a 
third of the weight of today’s medium-priced 


cars. It makes 50 miles to the gallon,-uses 
standard-sized tires and is very easily 
handled. 


Russell plans a number of improvements 
in the little car when it goes into production. 
For one thing, he recommends a two-cycle 
motor with direct fuel injection and an 
exhaust-driven turbosupercharger which 
aircools the motor internally. This type of 
motor, especially adaptable to a light car, 
gives great fuel economy and 
has a high ratio of power to 
weight. 

Incidentally, Russell be- 
lieves the Gadabout should not 
have a speed greater than 50 
miles an hour. He feels the car 
is ideal for shopping trips, 
driving to work and school and 
for other uses about town. He 
says it will be particularly apt 
for families which require two 
cars, and for young people. 

Many people have asked 
Russell why the righthand 
drive in the Gadabout, but he 
says it has no significance and 
that the production model will 
have a standard lefthand drive. 


Designer Ray Russell at his drawing board. Cars 
aren’t his only interest; he sculpts and paints, 
embosses book covers, designs radios and pianos. 
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The Cross Country Amphibian, another Russell 
brainchild, is designed with four-wheel drive 
that shifts to propellers for fording streams. 





Russell's idea for a Town and Country car. Design 
calls for air-cooled rear motor, full driver vision, 
insulation of body against all noise and vibrations. 


The motor, by the way, could be placed either 
in the front or rear, as preferred. Russell be- 
lieves the rear is the logical place. 

In the Russell living room a quick glance 
reveals a marimbaphone and a piano, both of 
which Russell plays; a large drawing board 
with a partly finished sketch of a stream- 
lined automobile; a corner filled with pieces 
of sculpture of various kinds and sizes, defi- 
nitely the work of an expert; numerous oil 
paintings on the walls, all done by Russell, 
and a desk covered with plastic items, 
electrical tubes, designs, dial faces, etc. 

As for Russell himself, he’s slender. of 
medium height, with a well-tanned, rather 
intense face. His pleasant brown eyes and 
ready smile, plus a close-cropped, dark 
mustache give him a very youngish look, 
despite an unruly thatch of gray, almost 
white, hair. He is 47, looks much younger. 

Get the discussion around to music and 


you find that Russell, in addition to the 
marimbaphone and piano, also plays the 
saxophone and trap drums. In fact he paid 
much of his way through school as a dance 
band drummer, and later played in dance 
bands in many parts of the country. He made 
money by painting signs, too. 

Russell was born and reared in Wilmington, 
Dela., and worked for the duPont company 
there for many years. He attended the 
Chicago Art Academy and later studied 
sculpting in Detroit under Simone. He has 
sold a number of sculptured pieces. 

Just ask Russell what other interests he has, 
and you may find yourself in a discussion of 
silversmithing, which he studied at Cran- 
brook. Or art. He is a member of the Scarab 
Club, a society of Detroit artists, and has ex- 
hibited paintings and sculpture at the 
Detroit Art Institute and the Scarab Club. 
Or photography. He is an expert, and has set 
up many photographic exhibits to aid in auto- 
motive advertising campaigns. He was presi- 
dent of the photographic section of the 
Scarab Club for a couple of years. 

Take a look at the chair you're sitting on. 
If it’s a Grand Rapids product, Russell may 
have designed it. He also has designed radios, 
modernistic pianos and gas ranges. Have you 
a book with an embossed cover handy? His 
process for embossing book covers is widely 
used. He is vice-president of The Burkhardt 
Co. of Detroit, book binders. 

There are his inventions, too. Articles 
currently on the market, on which he holds 
patents, include an improved camera stand, 
plastic goggles, plastic coat hangers and a 
number of other plastic items. The army, not 
overlooking any good bets, has employed 
Russell extensively in work of a highly secret 
nature during the war. He has done much 
important work in black-light photography 
for the army. 

Perhaps next to designing, one of the princi- 
pal interests of this amazing man is the science 
of color. Several years ago he developed a 
12-cycle color formula which has been the 
basis for the production of some 5,000 sepa- 
rate colors and hues and has played an im- 
portant part in modern color engineering. He 
also has designed the colors used in many a 
modern car. 

But Russell’s principal job right now is 
getting ready for the day when the govern- 
ment gives the “go ahead” sign to the auto- 
mobile makers. Right now he is working on 
designs of postwar cars for four big automo- 
bile manufacturers. 
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AERIAL 
GREYHOUND 


HE Boeing-built B-29 Superfortress 

served as the model for the new luxury 
transport, the Stratocruiser, which the 
maker announced recently. With a top 
speed of 400 MPH and a cruising speed of 
340 MPH, the ship is the fastest airliner 
now planned. Direct operating cost will 
be only 1c a mile, the lowest yet. It will 
be built in three models, one a 100-pas- 
senger low fare dayplane transport, an- 
other a sleeper plane with 36 berths and 
seats for 72, and the third an all-cargo 
transport with 17% ton capacity. The 
four giant engines will develop 3500 horse- 
power each at take off. The 35-ton plane 
will have a wing span of 141 feet. 

















Main cabin of 100-passenger day-coach 
model. Both cabins are pressurized for 
340 MPH cruising speed at 30,000 feet. 


Night sleeper version of Stratocruiser has 
36 berths. Plane has range of 3,500 miles 
and low operating cost of lc per mile. 
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Top deck 72-coach-passenger compartment 
will be connected by circular staircase with 


a 14-p g ounge on the lower deck. 

















BACK FROM THE DEAD 








They found this Red Army man clin 
ically dead, restored him to life 
with a primitive rubber hand pump 
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ALENTIN CHEREPANOV died, and was 

a back from the dead. 

d early one morning, in a crude hos- 
aes tent on the Russian front. Out on a 
reconnaissance patrol, he had been hit by a 
shell splinter. The violent blow tore off his 
right leg. For hours he lay on the battlefield, 
bleeding and unconscious. When the med- 
ical men picked him up there was hardly a 
sign of life in his body. 

He died with an army nurse leaning over 
him, straining to feel the faint flutter of his 
pulse. She listened as he gasped for air; 
there was a last deep sigh, then no further 
sign of breathing. His pulse had already been 
quite still for two full minutes. He was 
twenty when he died. 

No pulse, no respiration. The nurse 
checked the time: 2:47 a.m. She ran to the 
entrance of the field tent, pulled back the 
flap, and said, “Dr. Negovsky, the soldier is 
dead.” 

Several doctors hurried into the tent. One, 
a lean, nervous-looking man in his thirties, 
went over to the dead boy’s cot. He examined 
the corpse, then turned back to the nurse. 
“Are you ready?” he asked. The nurse 
wheeled two tables cluttered with medical 
equipment over to the side of the cot. 

Dr. Negovsky reached for a 
long needle, felt his way to the 
right spot and introduced it 
carefully into the main artery 
leading to the heart. He took 
another needle and sank it into 
the body until it punctured the 
proper vein in the vicinity of 
the heart. Each needle was 
attached to a rubber tube. 
“Ready for the air,” he said. 
Another doctor fastened the 
mouthpiece of an air-pump 
over the boy’s lips. 

The time was checked again. 
It was three minutes and 
twenty seconds since Valentin 
Cherepanov had died. 

Dr. Negovsky busied him- 
self with the equipment on the 
tables. His arterial pressure 
pump looked as crude and 
primitive as the apparatus in 


by John Frank 


This Soviet doctor breathes life into soldiers’ corpses— 
with the aid of a crude rubber ball and a pair of bellows. 





























a boy’s home workshop. Unfastening the 
clamp on the rubber tube leading to the 
artery, he took a rubber ball in his hand and 
began to squeeze it rhythmically. The 
second doctor, stationed at the breathing 
apparatus, started the air moving with what 
looked like a home-made pair of bellows. 

A rubber-ball hand pump and a simple 
bellows. With these two devices the doctors 
hoped to breathe life into Cherepanov’s 
corpse. 

Dr. Negovsky’s rubber ball was connected 
with a rubber tube at one end of his appa- 
ratus. Slowly the blood in a bulb-shaped 
vial submerged in a basin of warm water 
began to sink. To the left of the basin a 
manometer indicated the pressure exerted 
by the doctor’s hand. To its right, a 
thermometer recorded the temperature (it 
was 100 degrees) of the blood mixture as it 
streamed through a filter vessel designed to 
remove dangerous air bubbles. 

The nurse counted time in a mechanical 
voice, while on the other side of the bed the 
second doctor worked the bellows, pumping 
air into the dead soldier’s lungs. Ten seconds 
elapsed, then twenty, thirty, forty, forty-six. 
A third doctor held his stethoscope over the 
corpse’s chest. 
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“It’s beginning to move,” he said. His finger 
began to move too, following the irregular 
rhythm of the heart. 

Dr. Negovsky watched as his colleague’s 
finger began to move faster, more vigorously. 
His experiment had worked. The forceful in- 
jection of blood into the artery had provided 
the heart muscles with a powerful massage, 
filled the drained organ with life-giving sub- 
stance so that it could resume its own cycles 
of contraction and expansion. All that was 
needed now was to supplement the body’s 
effort with fresh blood pumped into the veins, 
until the renewed circulation could supply 
enough blood on its own for the normal bal- 
ance of influx and outflow. 

But without oxygen from the lungs blood 
is of no use to the body. For that reason 
artificial respiration was provided, along with 
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Dr. Negovsky’s original diagram of his apparatus, reproduced from 
the only copy of his book in this country. Left, hand pump and man- 
ometer; center, warm bath for blood; right, air filter, thermometer. 


the injection of blood. Only 
if the lungs responded to the 
steady stream of air was there 
a chance for the experiment 
to succeed completely. If the 
lungs could be prodded into 
activity again normal blood 
pressure would be restored 
throughout the body and the 
central nervous system would 
be saved from disintegration. 

The bellows were work- 
ing steadily. Nearly three 
minutes had passed since the 
start of the experiment. There 
seemed to be no further re- 
sponse. Then the nurse 
pointed to the throat muscles, 
and all the doctors grouped 
around the cot looked up. 
There was a slow, visible throb in the neck; 
the lungs were straining to get air of their 
own accord. The pulsing movement grew 
stronger. In another few minutes the chest 
began to move up and down, almost imper- 
ceptibly at first, then with more violence. 

Almost ten minutes after his death, 
Valentin Cherepanov was restored to life. 
This was the culmination of more than five 
years of slow, painstaking experimental 
work. Another twenty minutes and the 
soldier's heart and lungs were back to 
independent functioning. To restore him 
to health was now a matter of medical rou- 
tine. 

Today more and more field hospitals of 
the Red Army are being equipped with Dr. 
Negovsky’s odd-looking arterial blood pump 
and respiratory bellows. Revival of the dead 
itself is settling down to routine. In the first 
experiments alone twelve out of fifty-one 
severely wounded soldiers who were beyond 
the reach of traditional medical treatment 
were brought back to life. As often before in 
medical history, war has given scientific re- 
search the most perfect laboratory, permitting 
progress in a few years which in normal times 
would have required decades. 

Very little can be told about the originator 
of this revolutionary medical technique. Dr. 
Negovsky is not a talkative man and he is 
reluctant to volunteer any personal informa- 
tion. Not yet forty, he is the product of Soviet 
education, which means above all a staunch 
belief in collectivism and a frantic fear of 


Valentin Cherepanov, a Red Army man revived by 
Negovsky on the battlefield, now fully recovered. 
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betraying any traces of “individ- 
ualism.” With his bushy hair, his 
deep-set dreaming eyes, his sensitive 
hands, he gives the impression of an 
artist rather than a man of science. 
But then, his work required not 
simply the patience and precision of 
the scientist, but above all a great 
and sweeping imagination. 

Letting his writings speak for him, 
he shuns all personal publicity. You 
have to plow through nearly two 
hundred tightly printed pages if you 
want to learn more of his work. The 
author was fortunate enough to 
secure the only copy of his book in 
this country, dealing with his ex- 
perimental efforts to revive vital 
organs in cases of clinical death. 

It is written in a sober, reserved 
style, but it vibrates with the pas- 
sion of a visionary. Like most Rus- 
sion physiologists, Negovsky is a 
disciple of the great Menchikov, who 
distinguished between “natural” and 
“pathological” death in man. While 
Bogomoletz, another pupil of Men- 
chikov, attacked natural death with 
his ACS serum (MeEcHANIx ILLUs- 
TRATED, June, 1944), in an effort to 
extend man’s lifespan to its “natural” 
length of 125-150 years, Negovsky 
explored the possibilities of rescuing 
man from actual death caused by 
illness. 

He started out by making one clear 
distinction. If a man dies because 
of a defective heart, or a bullet- 
pierced brain, or lungs riddled by 
TB, or a poisoned bloodstream, etc., 
there is nothing science can do for 
him. But if he dies of sudden shock, 
of loss of blood from wounds, of 
asphyxiation, etc., in other words if 
his heart, lungs and brain are not 
directly affected by illness, then, 
Negovsky concluded, there are rea- 
sonable chances to work the miracle 
of resurrection. 

To grasp this we must understand 
the basic distinction Negovsky makes 
between “clinical death” and “bio- 
logical death” in the human body. 
Man is not a single entity but a 
huge combine of various organs 
linked to each other, having their 
own ways of living and functioning 
and also [Continued on page 58] 
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One of the experiments which proved to Dr. Negovsky that 
separate organs do not die immediately. Above, a dog's 
head severed from its body, artificially supplied with 
blood. Below. tonque licks lips when touched with acid. 





In another striking experiment, this dog‘s heart is being 
kept alive with oxygenated blood pumped into cardiac ves- 


Heart continues beating with normal rhythmic pulse. 
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American equipment speeds the work of roadbuilding across the arid upland plateau of Persia. 


by William Paget 


Disease and dysentery, broiling heat and ferocious mosquitoes couldn't stop 


these American engineers from completing the vital highway to Russia. 


AJOR CRUMP walked into the Chief 

Engineer’s Office of Foley Brothers 
Iranian Operations one blistering afternoon 
in the late summer of 1943, brandishing a 
sheaf of papers like a club. Outside, the silt 
plain shimmered in the hundred and eighty 
degree heat; inside, it was a mere one- 
twenty-five. But it wasn’t only the heat that 
made the Major roar louder than usual in 
mingled rage and frustration. 

He slammed the papers down on the Chief’s 
desk, shouting, “We’ve got too many culverts 
in this damned road! We’ll have to cut ’em 
down. We’re way behind schedule as it is— 
and those trucks have got to roll North pretty 
soon, or else!” 

“Sure, we’re behind schedule,” replied the 
Chief, wearily, “and you know why. No ma- 
chinery. Those coolies. Too many mén out 
sick. But,” he continued, “I’ve been in this 
country before, don’t forget. If we don’t put 
in enough drainage, the rains will wash out 
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half the embankment this winter. And that'll 
put us behind even more.” 

They looked at each other. After several 
months of lack of equipment, putting up with 
native labor, and frequent changes in direct- 
ives, the outlook was discouraging. Russia 
needed supplies, but the road that they were 
trying desperately to complete against time, 
across a hundred and sixty miles of desert, 
the road that was needed to take some of the 
burden off the overworked single-track rail- 
road, was going ahead with maddening 
slowness. 

So the culverts were sacrificed to expedi- 
ency. The Chief was right: that winter, the 
rains washed out a lot of the fill. But we had 
more equipment on the job by then, and the 
earth was quickly replaced .... with all 
the culverts. 

In 1941, Russia had her back to the wall. She 
desperately needed our lease-lend material, 
but the supply routes were long, difficult, and 


Mechanix Illustrated 





dan; 
mile 
port 
Ara 


acrc 


in t 
port 
Sha 
el-/ 
wer 
ing 

had 


160 

tra 
har 
tric 
cor 
An 
and 
cor’ 
ove 
tun 
ste¢ 
wa: 
tha 
gra 
an 


an 
cre 
rail 
roa 
pa\ 
Shi 
the 
all: 
it « 
sul 


sur 
dis 
the 


tru 
all 


to 


tio 
Sh 
vo 
of 


gr 








ie 


1, 








The southern route was 14,000 


dangerous. 
miles by sea, all the way around Africa to 
ports on the Persian Gulf and the Shatt-el- 


Arab. Then 800 miles farther to the north, 
across Persia by rail and road to Russia. 

Aside from shipping losses, the bottleneck 
in this route was Persia’s lack of adequate 
port and transportation facilities. Khoram 
Shahr, a port on the Persian side of the Shatt- 
el-Arab, had then only a single dock. Ships 
were collecting into a small fleet in the steam- 
ing Gulf, waiting to be unloaded. New berths 
had to be built in a hurry. 

Between Khoram Shahr and Andimeshk, 
160 miles north over the flat desert, the single- 
track railroad could 
hardly handle even the 
trickle of supplies then 
coming ashore. Above 
Andimeshk, to Tehran 
and Tabriz, the railroad 
corkscrewed _ tortuously 
over mountains, through 
tunnels and up and down 
steep grades; and there 
was a road, too, called 
that by courtesy, narrow, 
gravel-surfaced, winding, 
and dangerous. But 
American locomotives 
and rolling stock in- 
creased the capacity of the 
railroad, and the motor 
road was widened and 
paved. Between Khoram 
Shahr and Andimeshk, 
there was no road at 
all; trucks could make 
it over the desert in the 
summer, when the clay 
was baked hard by the 
sun, but the winter rains 
dissolved it into muck 
that not even the six- 
wheel drive Studebaker 
trucks could navigate. An 
all-weather highway had 
to be built—in a hurry. 

Plans called for addi- 
tional berths at Khoram 
Shahr. The highway in- 
volved millions of yards 
of embankment and 
gravel and sand-rock 


Wharves to unload supplies 
are built at Khoram Shahr. 
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pavement base. Five hundred culverts made 
of reinforced concrete pipe had to be laid. 
Twenty concrete and steel bridges had to be 
built—the longest to be nearly 900 feet over- 
all, with all twenty having a total span of 
nearly 1,500 feet. It was a big order, with 
the accent on speed. 

The U.S. War Department contract for this 
work was awarded jointly to Foley Brothers, 
Inc., and Spencer, White & Prentis, Inc. They 
set up hiring offices in California, Minnesota, 
and New York, and engaged hundreds of ac- 
countants, cat skinners, carpenters, cooks, 
clerks, engineers, and truck drivers. At one 
time there were 900 American workmen on 
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From Khoram Shahr on the Persian Gulf 
Lend-Lease supplies to Russia now travel 
over a broad, fast highway to the Caspian. 


the job in Persia. In spite of FBI in- 
vestigation into the lives of applicants, 
and changing draft-board rulings, a 
group of five hundred was finally 
hired, to follow a pioneer contingent 
already on the site. 

They were a mixed lot. Mostly 
typical construction men, there was a 
liberal sprinkling of artists, college 
boys, and adventurers along for the 
ride, all masquerading with more or 
less success as engineers, cooks and 
truck drivers. 

All of us, regulars and lunatic fringe 
alike, signed year contracts, under- 
went a painful series of “shots,” and 
listened to dire warnings against the 
heat, dysentery, malaria, and other 
Persian perils, while the FBI busily 











American engineering skill had to conquer 
deep sand, span river beds that are dry 
in summer, but become torrents in winter. 
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CASPIAN 


SEA 





checked up on us behind the scenes. 
Why did we all storm the hiring offices? 
We were sore at the Japs—“dirty little 
yellow-bellies”—but most of us wanted 
the high wages, lure of the East (Holly- 
wood version), to get away from Main 
Street, perhaps a few to escape the 
draft. 

At last, in March, 1942, we were ready 
to sail. We had the last of a series of 
farewell binges, and looked forward to 
a pleasant cruise in warm waters to 
glamorous Persia, where we'd find wine, 
beautiful black-eyed dancing-girls, and 
a land of romance. We woke up rudely 
from that dream. 

At sailing time, the scattered revelers 
were rounded up, bundled into Army 
trucks, and herded aboard—some of the 
more argumentative at the point of a 
gun. We soon gave the ship a new name: 
The Agony. She was a year younger 
than the Ark, filthy and falling apart. 
She was built to carry a hundred or so; 
with another crowd bound for Eritrea, 
gun-crew, ship’s crew, and some Army 
officers, we added up to a thousand. 

It was no [Continued on page 54] 
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by W. M. Kimball 


Exploring the region of 
mist and screeches—the 
space where “you see the 


tips of angels’ wings.” 


« A T GREAT personal 

risk, he knowingly 
entered into unknown re- 
gions.” 

Thus reads one of the most 
unusual Distinguished Fly- 
ing Cross citations awarded 
in this war. The D.F.C. went 
to Lieutenant Colonel Cass 
Hough and he won it for 
exploring a truly unknown 
region—a region more terri- 
fying than the awesome 
mysteries of Africa, more 
dangerous than the South 
Polar Cap, full of stranger 
threats than airmen ever 
met before. 

Colonel Hough’s unknown 
region has a name—a technical name—but it 
is spoken of with fear by flyers as “Over the 
Edge.” It is such a region as might have been 
invented by imaginative writers of weird 
tales, or conceived in “The Time Machine.” 

The region “Over the Edge” is found in the 
sky. It is not bounded geographically, as 
other unexplored places are. There is no 
coast on one side, no river, no range of moun- 
tains to mark it off or make it visible. It is 
bounded by time, by motion through space: 
in a word—by speed. By the tremendous 
speed of sound, to be precise, and by a set of 
physical laws which are not yet found in 
books on physics. 

It is a region where “an angry giant lives”; 
a region of frightening roars and screeches, of 
mysterious mists—‘‘where you can see the 
tips of angels’ wings,” as one who survived it 
swore. 

Flyers have been aware for four years of 
the region found “Over the Edge,” but only 
now will censorship permit even partial pub- 
lic discussion. 

The region was discovered in 1940 by Col- 
onel S. A. Gilkey, testing officer at Wright 
Field, Ohio. He was piloting one of the first 
twin-boomed P-38 Lockheed Lightnings 
when he dived unknowingly “Over the Edge.” 





The P-38 was cruising at about 30,000 feet 
when Colonel Gilkey, following his test 
schedule, turned its nose down in a power 
dive. At first the descent was normal, but 
the craft, speeding earthward faster and fas- 
ter, suddenly began to pitch and yaw as if it 


had plunged into some medium other than- 


air. 

It seemed as if a drunken giant had seized 
the nose and was drawing it relentlessly to 
crash. The Lightning, known to “climb like 
an angel,” had literally begun “to go down 
like the devil.” 

The colonel desperately fought the controls. 
They would not respond—had gone mushy. 
Then they began to freeze tight. But some- 
how, after he summoned all his experience 
and after thousands of feet were spent, the 
controls began to take hold and the bucking 
plane pulled out. Colonel Gilkey was lucky. 

On the ground, he said: “I don’t know what 
it was, but I got the hell out of there!” He 
was aware that he had fallen over the brink 
of a strange and overpowering new region of 
the sky. 

Not long afterward, a student flyer took a 
P-38 to 35,000 feet and half-rolled it into a 
dive. His mates on the ground, stunned, could 
do nothing but watch as the plane screamed 
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earthward, shaking and 
whipping as if worried by 
a giant terrier. It crashed 
while plunging at a speed 
said to be between 700 
and 800 m.p.h. Again no 
one knew what had hap- 
pened. 

Then Republic’s equal- 
ly famed fighter, the P-47 
Thunderbolt was stricken 
by the same fearful phe- 
nomenon. 

A P-47 pilot went into 
a dive at 35,000 feet and 
found his control locked 
tight and the nose of his 
fighter headed for the 
ground, also at a tremen- 
dous speed. At 35,000 
feet, traveling more than 
660 m.p.h., if reports are 
accurate, the airplane was 
exceeding the speed of 
sound. 

Planning to jump, the 
pilot managed to open his 
canopy a trifle. The air was filled with a 


terrifying roar. Weird mist-shapes fled past 
his eye. 
He thought he was in another world. 


Powerless against the speed and rush of air, 
the best he could do was to fight the canopy 
closed and prepare to die in a crash. 

Then he thought of his elevator trim tabs, 
normally used to reduce the speed of the 
plane for landing. If the controls wouldn’t 
work, why not try the tabs? He wound them 
up as far as they would go. The ship con- 
tinued its tortured plunge. But at about 3,000 
feet the tabs seemingly took hold. The nose 
swooped upward and the pilot blacked out. 
He regained consciousness just as the Thun- 
derbolt was about to stall. He grabbed the 
controls and brought the ship down. 

He too was lucky. 


FIG. 1 shows how “chunks” of air behave when pass- 
ing over wing without flaps (each square represents 
one cubic inch of air). (A) Air under normal condi- 
tions; (B) Air compressed at leading edge; (C) Air 
expanding back to normal density and “size”; (D) 
Momentum causes air to continue expansion, becom- 
ing “stretched;” (E) After reaching limit of expansion 
(at the shock-wave line) air suddenly snaps back to 
normal, creating suction and turbulence. FIG. 2 
shows how flap on underside of wing prevents stretch- 
ing of air chunks. Returning to normal at (C), air en- 
counters flap, momentum in springing back to normal 
is broken up, and there is no further expansion (D, E). 


Above, the simple dive flap developed by Lock- 
heed, shown in place on the under surface of 
a P-38’s wing. Right, a flap being examined 
by Lockheed’s Chief Engineer, ‘Kelly’ Johnson. 


On the ground, the 
pilot was at first too 
overcome to talk. The 
paint on the fighter’s 
fuselage was burned 
by friction of the air. 

The cowl was crum- 
pled as if pounded 
mercilessly by sledge- 
hammers. When the 
pilot did speak, he said: 

“All of a sudden I 
just went ‘Over the 
Edge’ up there.” 

According to airmen, 
this is how the term “Over the 
Edge” originated. 

And the flight of the pilot who 
coined the term, although he 
didn’t know it then, was to furnish 
important clues. 

Lockheed, Republic and Army 
engineers and pilots tried to pene- 
trate the mystery. Ralph Virden, 
Lockheed’s chief test pilot, went 
“Over the Edge” to his death try- 
ing to find the answer. But the 
war was going on. The P-38’s and 
the P-47’s had to be sent into 
service despite the dangers ofthe 
mysteri- [Continued on page 143] 
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No juvenile delinquency problems with these members of Oregon's Boy Builders’ clubs; 
they spend their evenings in the high school auditorium, building miniature homes 
from full-scale blueprints. Left, O. G. Hughson, 80-year-old founder of the clubs. 


2000 KIDS 
AND A CARPENTER 


Juvenile delinquency? Almost every 


SON 
> ONS 





“tough” youngster will 


gladly trade in those brass knuckles for a set of carpentering tools. 


UT in Oregon lives Oliver Greeley 

Hughson, a man who has found some- 
thing great in something simple. Hughson, 
80 years old, is the guiding genius behind 
Oregon’s Boy Builder clubs, a movement that 
has taught more than 2,000 boys how to build 
with tools. His self-appointed mission is to 
put tools in the hands of youngsters and 
teach them how to build real homes, barns, 
halls, sheds and any other structure useful 
to man. 

In his various travels Hughson always 
made it a practice to talk to boys. Often he 
picked up hitch-hiking youngsters and 
sounded them out on their views and 
troubles. He proved to his own satisfaction 
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that nearly every boy is interested in tools 
and is fond of building things. Eleven years 
ago he decided that he would devote the rest 
of his life to giving boys the chance to use 
tools. 

The apprenticeship system, now prac- 
tically a thing of the past, was for many years 
the only method for boys to learn how to 
build. And nothing so far has taken the 
place of the apprenticeship system. Western 
forest industries, whose owners have come 
to look upon themselves as tree farmers 
cultivating a succession of timber harvests, 
have been wondering who in the next few 
generations would have the skill to fashion 
the trees now being generated by an im- 





















proved grade of forest management into the 
homes of tomorrow. Most skilled wood- 
workers today are in the advanced age group. 

So Hughson started out to interest some 
civic-minded Oregon men to get his program 
started. His pleas fell on deaf ears, for money 
then was a scarce commodity. Some called 
his plan “childish.” But Hughson persevered, 
and pretty soon he had raised a few dollars 
with which to buy tools and blueprints for 
starting his first boy builder class. 

The first club was organized in Hayesville 
grade school near Salem, Oregon, in the fall 
of 1933. Six boys were enrolled. “Do you 
want to work?” was the only question put 
to them by Hughson. If they replied in the 
afirmative, which they all did, there were 
no further preliminaries. 

Hughson went around to the nearby saw- 
mills for scrap lumber 
donations. Somehow 
he got blueprints for 
houses and barns for 
the boys to start on, 
and saws, hammers, 
nails, and carpenter 
squares for them to 
work with. The six 
boys met evenings in 
a service station. They 
fashioned foundations, 
laid joists, subfloors 





One group of boy and girl builders came up with 
these examples of their work for a 4-H exhibit. 
The 4-H movement now sponsors Hughson’s clubs. 





These two country boys travel 20 miles 


into town to work on a very 
special project—building a farm home. 






















and floors, set the studding and put on the 
wall coverings. They cut and placed the 
rafters, laid the shingles. 

Throughout the entire building job they 
followed real blueprints, scaling their 
measurements down to the miniature. Every- 
thing was done exactly as grown-up crafts- 
men of the building trades do it. And the 
same precision was used. Every stick of 
lumber that went into the little structures 
had first to be scaled down to exact miniature 
size. That meant rafters about the size of a 
lead pencil, sheathing smaller than a ruler 
and shingles an inch wide and correspond- 
ingly thin. All this material the boys made 
themselves out of scrap lumber provided by 
the mills. 

The first class had not been in operation 
long when another started in a similar way. 
Getting them going under competent in- 
structors was a painstaking job for Hughson, 
but as the years went 

[Continued on 
page 60] 


A “minimalic” bridge, built to scale. 
Instead of bolts, used pieces of 
wire which they threaded at both ends. 




















$200,000 A Mile 
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Hudson River excursion. The food was so bad 
that we threw it out of the port-holes in protest. 
hungry, we broke into the stores at night and lived 
on beer and fig-newtons until we were forced 
back to the regular fare in self-defense. The liquor 
we counted on to ease the pain was confiscated 
by an MP, who put it to his own good uses. From 
lack of other diversion, marathon twenty-one and 
crap games went on all over the ship, until all the 
cash was concentrated in a few hands. A dream- 
like touch was the school that met on the boat- 
deck, where those interested could learn how to 
ask for the salt in Italian and Arabic. But most 
of all, we were bored and homesick. 

The last straw was the failure of the engines in 
Freetown harbor, on the west African coast, which 
condemned us to a month of steaming tropical 
immobility on the prison-ship Agony. At last we 
sailed for Capetown—alone, because we couldn’t 
keep up with the convoy. We were miserable, 
thinking of home, and we wore out pictures of 
wives and children, gazing at them and wishing 
we had never left home and family. But Capetown 
offered freedom, bars, and female companionship, 
and the family snapshots were quickly forgotten. 
Bars were wrecked and street fighting went on 
all night and every night. Capetown was glad to 
see the last of us. 

Before we were hired, w2 were warned that 
Persia is a very unhealthy place. “You have to be 
tough to stand the desert,” they told us. “Disease, 
dysentery and the heat will knock you off lik 
flies.” After this cheerful message, those who still 
thought they were tough signed on. Then the 
Army doctors grabbed us. They weren’t much 
more optimistic. “Anti-tetanus,” they chortled, 
jabbing a quart-size needle into our shoulders. 
“cholera, yellow fever, triple-typhoid, smallpox.” 
Jab, jab, jab. “Nothing we can do to prevent dys- 
entery. Don’t drink anything but chlorinated 
water. Next!” Sometimes a big, husky guy would 
take one look at the needle and pass out. It wasn’t 
too bad; the slight fever and soreness went away 
in a day or so. 

When I thankfully disembarked at Khoram 
Shahr, 102 days from home, I felt at first as if I 
were being broiled alive. The occasional breeze 
didn’t help—it was even hotter. Only the dryness 
of the air made it bearable. We drank gallons of 
water a day, gobbled salt tablets, and, like the 
natives, simply lay and sweated from noon to 
3 p. m. Even so. there were a lot of heat exhaus- 
tion cases. The hospital was always full, with heat 
cases, jaundice, or dysentery, which we called the 
“Tehran trots.” 

The job was delayed in other ways. In 1942, 
Hitler’s armies were battering at Alexandria 
and coming through the Caucasus—uncomfort- 
ably close. We drew up elaborate evacuation 
plans, just in case. And Persia was full of spies 
and saboteurs of all nationalities. Our task was no 
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secret by then, of course, but enemy agents could 
find ways to hold up the work. One woman, 
originally from the Balkans, kept the most popular 
bar in Ahwaz, where our headquarters was 
located. She made herself agreeable—too much so, 
for she was suspected and sent packing. But the 
bar stayed open—‘“under new management.” 

Loss of a shipload of bulldozers, carryalls and 
shovels was the most serious setback. Nearly four 
million yards of dirt had to be moved for the 
average three-foot fill. Line and grades were in. 
there was next to no machinery, and idle men 
were beginning to grumble. So we hired coolies— 
Arabs and Persians, thin, semi-starved, opium- 
ridden. Local sheiks and Armenian contractors 
promised thousands, with Eastern exaggeration, 
but only hundreds showed up for work—and then 
only when they felt like it. They painfully 
scratched at the soil and themselves, loaded the 
dirt into little boxes, and dumped it on the fill. 
Their slowness made us tear our hair; but after 
all, they were only getting forty cents a day. 

Like native labor, native materials were un- 
satisfactory and hard to get. Above Ahwaz, the 
quarter-million yards of gravel and sand-rock for 
pavement base was available; below Ahwaz, it 
wasn’t. Palestinian cement cost three dollars a 
bag, so the soil was stabilized with asphalt, avail- 
able in large quantities at the Anglo-Iranian Oil 
Company’s refinery at Abadan. 

Six camps had to be built—a rush job. They 
sprang up overnight in the desert, complete with 
refrigeration, electric lights and water chlorina- 
tion plants. The natives were amazed but too 
curious, so Arab guards were posted at night 
against robbers and armed tribesmen. Their 
plaintive morning chants were accompanied by 
the buzzing of electric razors. The desert had 
changed. 

The plans called for the best road in all Persia. 
a highway that wouldn’t be considered bad here 
at home. Grades were practically nonexistent, and 
the curves were gentle—a half or one degree— 
and banked at that. The best road in Persia—if it 
ever got built. But at last more equipment came in. 
and the dozers, elevating graders and carryalls 
pushed in the fill in double-quick time. Paving 
was finally begun. 

The group of Army engineers on the job was 
the nucleus of what later became the Persian Gulf 
Service Command, under Major-General Con- 
nolly. The Command eventually took over the 
running and maintenance of all rail and road 
transport to Tehran, and in January, 1943, the 
PGSC took over the highway job from the Com- 
pany, lock, stock, and bulldozer. In the spring of 
1944, after months of battling the climate, disease. 
millions of flies, and lack of equipment, the first 
convoy of trucks was ready to set out on the long 
trip to Russia. The road was officially open. 
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“Mouth?” of the first Ameri- 
can robot bomb engine. This front 
view of the jet-propulsion engine 
being built by the Ford Motor Company for 
the Army Air Force shows the whale-like 
nose cowling and air intake grill. The insert 
picture is the first of the launching, at an un- 
disclosed proving ground, of the American- 


built robot. It was copied from battered duds 
found in England and was flown in thirteen 
weeks. This jet-propelled missile, a copy of 
the German V-1, is likely to be the chief 
weapon of any future war. 
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B Test Blackout run is what A Black Widow fies over Florida 


human guinea pig Cpl. Wallace Shauffler waters near the Orlando AAF Tactical the 

is about to undergo in this centrifuge, a Center. Top view shows the elongated nose and Be 

machine which registers the effect of a twin-machine gun mobile turret of the powerful by 

simulated dive. On his head is a molded night fighter. It’s used at the Center to train Ov 

brain wave recorder. A tense pilot re- men in combat technique and tactics. The same the 

sists blackout better than a relaxed one. size as a medium bomber, the P-61 is the largest pl: 
fighter plane in the world. It 






A New Naval Fighter, the 
Fairey Firefly, is equipped with folding wings 
for use on carriers in the Pacific. The heavily 
armed British reconnaissance fighter recently 
protected the naval bombers which destroyed 
the Tirpitz in her Norwegian fjord lair. Pow- 
ered by a 12-cyl. liquid-cooled Rolls Royce 
Griffon engine, plane has 4 20mm. cannons. 
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carries a crew of three. 
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The 128-Ton Bow of the new 
carrier Antietam was entirely prefabricated at 
the head of the dock to speed up construction. 
Because it weighed too much to be picked up 
by overhead cranes, the bow (christened “USS 
Overweight”) was skidded down the ways to 
the head of the dock and there lowered into 
place. She was launched re- 

cently at an East Coast yard. 


February, 1945 
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British Sea Forts that guard 
her shipping lanes are revealed for the first 
time. Each tower was constructed ashore, 
then towed out to sea, sunk on a sandbank 
and joined to the others with catwalks. 
Manned by Army personnel, the forts pro- 
tect shipping lanes against mines. 


Great Boowomy and simplicity 
of operation are claimed by inventor Frank 
Perry for his new 4-cylinder car that runs on 
a secret liquid formula which is vaporized 
in a pressure boiler. Formula is liquefied 
after going through cylinders and can be 
used again. Picture above shows boiler at 
right under hood, and engine beside it. 
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Back From The Dead 





their own ways of dying. For all practical pur- 
poses a human being is dead when the brain is 
deprived of the blood supply furnished by the 
heart with the aid of the lungs. But heart, lungs, 
brain and the many other organs of the human 
body, each by itself and each for a varying length 
of time, maintain a spark of life, while man as a 
whole is dead. There exists a lapse of time be- 
tween the clinical death of a man and the bio- 
logical death of his various organs. This has been 
known to medicine for a long time. 

As far back as 1887, the distinguished Russian 
physiologist Pavlov severed an animal heart from 
a living body to observe it in action. In 1885 Dr. 
Langendorf for the first time revived a heart 
taken from a dead animal. And the same experi- 
ment was successfully accomplished in 1902 with 
a human heart. In 1906 a French physician ascer- 
tained pulsations in the heart of a woman 29 hours 
after she had been guillotined. 

Electrocardiographic recordings of heart vibra- 
tions long after clinical death are now matter of 
fact affairs. Hearts taken from dead bodies are 
kept alive in laboratories. Dogs’ heads severed 
from their bodies and supplied with blood mix- 
tures show all the normal reactions to sound, 
smell, and taste. 

By 1936 the scientist Kunz could take pride in 
having revived 65 out of 127 hearts taken from 
human corpses. He nonchalantly remarks that the 
hearts of tubercular cases are easy to revive, but 
that he had some trouble with the organs of 
people who had died of heart ailments. 

These facts provided Negovsky with the impetus 
to study closely the stages of clinical death and 
the transition from clinical to biological death. 
Over a period of five years he experimented with 
several hundred dogs, cats, and still-born babies. 

By a process of slow blood-letting of dogs he 
observed the onset of death in the various organs 
of the body. Most vulnerable to the loss of blood 
supply is the brain. Not only does it die first, but 
its disintegration, its biological death, is the most 
rapid of all vital organs. He established that after 
five to six minutes the cerebral disintegration is 
irrevocable. 

But even here he made an extremely interesting 
discovery. The various parts of the central nervous 
system themselves do not die at an equal rate of 
speed. Those parts of the brain which are pe- 
culiar to the higher form of animal—and for that 
matter human—life show the least resistance. 
This refers above all to the gray matter and 
especially the Great Brain, the seat of intelligence 
and the senses. The so-called “spinal brain,” i. e., 
that part of the brain which connects directly 
with the spinal cord, as well as the optical tracts 
which provide for the motor-reflexes of the eyes 
(as distinguished from the sensory reflexes, lo- 
cated in the cortex) best survive a lack of blood 
supply. But these are exactly the parts of the 
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brain which are found in the lower forms of 
animal life. 

The same is true of the gradual disappearance 
of the breathing functions. First to fall out is the 
diaphragm, an organ common only to the higher 
animals. Then breathing by chest expansion 
ceases. At last the throat muscles give way. 

Lastly, he found that the chemical changes in 
the body system are insignificant in the first stages 
after clinical death and that the various subordi- 
nate nerve centers, the muscles, and other organs 
retain considerable resilience despite the sus- 
pension of blood circulation. 

These findings set the stage for his daring ex- 
periments. The first task was to give the heart a 
vigorous internal massage before it was drained of 
its last drop of blood. The traditional method of 
blood transfusion proved too slow and inefficient. 
Instead he resorted to putting the heart under 
pressure by pumping in a blood mixture at the 
very point where it is naturally drained ofits blood, 
the artery. Thus the still surviving faint flickers 
of heart vibrations are rescued from extinction 
and the heart is on its way to resuming normal 
pulsations. Again taut with blood, it can supply 
the body with blood. The arterial duct of the pump 
is disconnected and the venal duct opened to aid 
in a sufficient blood influx into the heart. 

However, blood without oxygen would be as 
useless to the body as gasoline without an electric 
spark to the motor. That is why Dr. Negovsky 
seeks the earliest possible restoration of natural 
breathing. Fed with air, the lungs too receive their 
own kind of internal massage. And once the heart 
is revived and normal blood circulation assured 
the lungs begin to assert their independence from 
outside help. 

In this connection it is interesting to note that 
the process of revival repeats with amazing exact- 
ness the process of death—only in reverse. What 
died last, after the heart has given way, is re- 
vived first, after the heart is back at work. Much 
as the human embryo re-enacts all the stages of 
animal evolution (“ontogeny repeats phylogeny”), 
so in the act of revival the functions encountered 
in the lowest forms of animal life recover first, 
while those characteristic of man specifically are 
most difficult to reawaken. 

The first signs of breathing appear through re- 
sumption of the throat action. Then follows 
breathing by movements of the ribs. The dia- 
phragm is the last to complete the cycle. 

Similarly with the restoration of the central 
nervous system. The spinal cord and its immedi- 
ate link to the brain are first to respond to 
stimulation. Then the eye reflexes appear again. 
But here too the clinging to the evolutionary 
ladder is startling. Some revived patients showed 
all the musculatory eye reflexes, but it took hours 
before they could actually see, ie. before the 
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For more than four years past, 
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matter of the brain. 








' of our dreams and longings. 


acclaiming. 





i this silent, retiring doctor. 





To the outsider. it may seem unreal, hallucina- 
tory, with the quality of a fairy-tale. But this 
| hard-headed Soviet scientist spends little time 
speculating on the strange overtones of his life- 
restoring work. Seated at his businesslike desk, 

talking to an animated young Cherepanov, he asks 
1 no Dostoyevskian questions about the sensations 
; of dying, the mysteries beyond the grave. Like a 
good doctor with his work clearly cut out for him, 
he wants to know whether the patient’s pulse is 
steady, whether he has difficulty breathing, how 
good his eyesight is. Dr. Negovsky isn’t interested 
in manufacturing legends or perpetuating dark 


mysteries. He wants to save lives. 


ated storage. 


are being tested by the Army. 


60 





sensation of sight was again restored in the gray 


Thus, the crucial problem of revival—granted 
that the vital organs themselves are not affected 
by previous illness—centers in the rapid onset of 
biological death in the brain tissues. The first 
five to six minutes alone allow a successful race 
against the quick disintegration of the central 
nervous system, once blood supply had ceased. 

The twin dreams of man since time immemorial 
—the prolongation of life and the snatching of the 
dead from beyond the grave—are today being 
given some measure of reality by Russian sci- 
entists. Bogomoletz’ daring concept of the natural 
life-span as stretching over a century and a half, 
and his efforts to achieve such longevity through 
medical means, are familiar to MI readers. Now 
Dr. Negovsky takes his place in the ranks of those 
who are bringing us one step nearer the realization 


The myths of the human race are full of stories 
. and fables about the revival of the dead: we have 
been inspired with wonder and awe by the Biblical 
story of Lazarus brought back to life by Jesus, 
by the weird tales of zombies rescued from the 
grave by voodoo rites in Haiti. But Dr. Negovsky 
is no myth-maker, no Wellsian fantasist. Working 
quietly and soberly in his laboratory, he has per- 
formed the miracle, accomplished the impossible, 
with results that the whole scientific world is now 


‘ Today in his laboratory Dr. Negovsky sits and 
plays with frisky dogs who died by his own hand 
and were brought back to life by his blood-pump- 
ing method. Occasionally he receives visitors who 
drop in for a chat, Red Army soldiers who not 
long ago lay inert on rickety cots in makeshift 
front-line hospital tents. They too were dead, like 
Valentin Cherepanov. Like Cherepanov, they 
were brought back from the dead by the magic of 


Parachutes mildew unless packed in refriger- 


Sparkproof shoes for men dispensing gasoline 





2,000 Kids And A Carpenter 


[Continued from page 53] 

by and more people learned of his work, it became 
easier. Many classes were able to work in well- 
equipped shops where power tools were available. 
This helped out greatly in cutting the materials 
down to miniature size. For instance, one building 
needed 10,000 little shingles, which obviously 
called for machine production. So a jig was 
fashioned out of a two-by-four. With the jig 
traveling back and forth through a power saw, 
the little shingles were cut in a few hours from 
little pieces of one-inch slash grain red cedar. By 
cutting on the edge of the board, the shingles 
came out vertical grain, the type desired. The 
piece of cedar was turned in the jig after every 
two or three cuttings to keep the bias from be- 
coming too pronounced. 

Major impetus was given Hughson’s boy builder 
plan when the 4-H movement in Oregon took it 
on. Before long “minimalic” barns and farm 
homes built by Hughson’s boys were being 
featured in 4-H fairs and exhibits. “Minimalic” 
is a word coined by Hughson himself. He likes to 
have it understood that miniature building is not 
model building. It is true building from man-size 
blueprints, only it is on boy scale. 

Next, Hughson set out to convince the Oregon 
department of education that the boy builder plan 
should be made part of the pre-vocational school 
system. His efforts bore fruit. In 1941 “Carpentry 
and Building Construction” was adopted as an 
instructional unit in the state industrial arts 
courses of study. Now minimalic building is taught 
in more than 30 Oregon schools and more are 
coming into the fold constantly. 

One boy whose early bents had gotten him into 
reform school joined a builder class. He con- 
structed a barn and won with it a scholarship to 
the 4-H club summer school at Oregon State 
College. That led to new interests. He went on to 
become president of his school class. Now he’s a 
naval officer, decorated for gallantry in action, and 
his mother gives full credit to Hughson’s program. 

Another boy was a runaway. His parents “could 
do nothing with him.” Hughson got hold of him, 
sized him up and made him “boss” of a builder 
club that he organized in the boy’s home town. 
The lad straightened out right away. Today he is 
a lumber grader in a sawmill and lives with his 
wife and child in a house he built himself. 





Important preparedness for summer or tropical 
warfare is the War Department’s order for seven 
million yards of mosquito netting. 


One Labrador explorer reports that summer’s 
mosquitoes and black flies are more unbearable 
than winter’s bitter cold. 


Pigeons are used to separate ergot, a valuable 
drug, from grains of rye—the pigeons eat the 
rye, reject the parasitic ergot. 
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ESTABLISH 
YOURSELF IN 
A PROFITABLE 

LIFETIME 
BUSINESS 


- BIG MONEY 
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If you are at all mechanically inclined—that is 
to say—can hold and use tools—then you have 
all of the qualifications required for becoming 
a big money-earning home appliance repairman. 
It does not matter if you have not had a great deal 
of schooling or had no previous training along 
these lines. Age is no barrier... nor is any minor 
physical handicap. 
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I really believe your course the best investment a 
mechanically minded man can make.—Claude E. 
Allen, Indianapolis, Ind. 

Your course on Appliance Servicing is the most 
complete and up-to-date I have heard of.—Frank 
Kremen, Tarentum, Penn. 

I have received your Course in Appliance Repairing 
and I must say I am well pleased with same. I am 
only sorry I did not have said Course some years | 
ago. I have learned so much more through this | 
course I would not part with it.—Charles Schwarz, 
Hamilton, Ohio. 


The Course in Appliance Servicing arrived a few 
days ago. Want to take out a few minutes of my 
valuable time to let you know that this is just what 
I have been looking for ever since I opened up my 
Fix-It shop. I must admit that you told the truth 
when you said that it contains quite a bit more 
information than I bargained for.—P. J. Breti, 
Sebring, Ohio. 

I am a mechanic for the Western Union Telegraph 
Co. Three days after receiving the lessons in re- 
frigeration I earned the exact cost of the course.— 
Henry S. Lee, Washington, D. C. 








When Answering Advertisements, Please 



















PREPARE FOR THE FUTURE 


If now in war work, start your home appliance 
repair business in your spare time and be set with 
a business of your own when the war is over. You 
don’t need elaborate fixtures or expensive equip- 
ment to be a successful repairman. Operate from 
your garage, basement, vacant store, etc. Work as 
many hours as you wish .. . the home appliance 
repairman is his own boss. It’s a profitable occu- 
pation for on many types of repairs it is usual for 
a repairman to charge on the basis of $5.00 to $6.00 
an hour! Prepare today and make sure of tomor- 
row’s future. 


Profusely illustrated, our new course shows you 
in simple, easy to understand language and draw- 
ings how to make each repair on refrigerators, 
vacuum cleaners, washing machines, motors, etc. 
Explains and gives you a working knowledge of 
electricity, welding, nickel plating, etc. Shows 
you how to build the power tools you need and 
how to solicit and keep business coming to you. 
Not a theory course but an honest to goodness 
course written by and used by repairmen the 
country over. Price of course is so low that the 
savings on your own household appliance repairs 
will quickly pay for it. Act now! 
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Christy Supply Co. 


2835 N. Central Ave., Dept. D. 1506 
Chicago 34, Illinois 


Please send me all the facts about America’s Fastest Growing 
Industry—Electrical Appliance Repairing. 
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A Ghost Ship on. 
ghost ocean, this replica of a 
Japanese cruiser built of lum- 
ber and chicken wire stands 
in the desert near Muroc, 
California, and serves as a 
target for dive bombing and 
skip bombing practice by air- 
men at the Muroc Army Air 
Base, an AAF “finishing 
school.” The full-size target 
sharpens the boys’ eyes for 
the real work in the Pacific. 
This copy of a Jap ship,or rea- 
sonable facsimile,is over 500 
feet long. 


Family Planes ofa 
few years hence are these 
light models built by Aeronca. 
The sleek new long-wing 
Arrow in the foreground is an 
experimental plane now un- 
dergoing development. The 
Tandem is in the middle 
background and the Chief in 
the far background. All 
models demonstrate the 
greatly increased visibility 
which will characterize post- 
war planes for family use. 
Manufacturers expect to sell 
these planes by thousands. 


8 Submarines car- 
ried on its deck along with 20 
planes are only two of the 
features which distinguish 
this “battleship of the future” 
from present-day designs. 
Constructed by an Australian, 
the ship combines the func- 
tions of a capital ship with its 
heavy gun batteries, an air- 
craft carrier, and a mother 
ship for submarines. Doing 
the work of several different 
types of ships, this super 
battlewagon is a whole fleet 
in itself. 


Mechanix Illustrated 
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8 Giant Engines 
and 8 co-axial propellers 
power this mammoth post- 
war British air liner. A 
creation of F. G. Miles, 
famous British aviation de- 
signer, a model of the plane 
has been flown successfully 
in England. One of a num- 
ber of plans on which British 
aviation experts are work- 
ing, the plane’s speed of 350 
miles per hour and range of 
3,450 miles make it a com- 
petitor for proposed Ameri- 
can post-war transports. 


Flame Thrower 
that resembles a tommy gun 
and is easily carried by one 
man, the British “Lifebuoy” 
weapon is used by para- 
troops, commandos and in- 
fantry. It projects its flame 
from a “gun” and has a 
range of 50 yards. A special 
new type of fuel is used. 
Designed first as a stop-gap 
weapon against invasion, it 
has been so greatly im- 
proved that it much exceeds 
the German versions in 
range and ferocity. 


Smoke Tanks for 
carrying liquid smoke ma- 
terial are being filled very 
cautiously by demonstration 
crew members wearing gas 
masks, rubber boots, aprons 
and gloves. The first aid 
crewman (left) stands ready 
to spray water and utilize his 
kit in case of a slip-up. The 
heavy smoke material con- 
tains powerful acids. The 
tanks were attached to 
planes which gave smoke 
screen demonstrations at 


Orlando, Florida. 


February, 1945 
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Making practical things that work and save 
money is always fascinating, especially when 
you can do it in spare time and with spare 
equipment you may have in your own garage 
wr workshop. If you need a welder, you car 


make that, too. In fact, the fifty basic plans 200 Amp. Generator Welders 


in the LeJay Manual contain instructions that 
will enable you to make 100 or more individual 
items. Think of the extra money you can earn 
making and repairing things for other people 


These plans were made for YOU and others 
like you, who are not in any sense electrical 
experts or mechanics. They are simple, yet 
efficient, and do not need a lot of expensive 
tools to carry them out. Thousands of ama 
teurs are having fun or making profits with 
the many things these plans helped them to 
build. The illustrations shown are only a few 
of the many things you can make. 


INSECT 
KILLERS 


If you will fill in and mail the attached cou- 
pon, we will send you the LeJay Manual 
C.O.D. on three days’ trial, guaranteeing to 
return your $1.50 if you return the manual 
Because of the recent increase in C.O.D. fees, 
however, you can save money by sending cash 
in the first instance. The same three-day 
return privilege applies if you don’t care to 
keep the manual In Canada, send $1.75. 


































aia ¥ : i 
Se ee eee eee ee eee eee 
LeJay Manufacturing Co., 


Workshop Spot Weider 
Large Transformer Welders 
Gunsmith’s Carbon Welder 

Electric Fencers 
Armature Rewinding 
Bench Grinders 


Insect Electrocutors 





6, 12, 32, and 110-Volt Motors 
Wind Driven Light Plant 


Electric Bicycle Pusher 
and Many Other Things 


Cc 
14 LeJay Building, Minneapolis 8, Minn. 
Gentlemen: Please send me C.O.D. your big 1945 LeJay Manual, 
on the understanding that if, after 3 days’ trial, I should return 
the manual, you guarantee to return the 81.50 purchase price. 
Canada, $1.75) 
T enclose $1.50 for the above manual, same guarantee 





' 
‘ 
' 
' 
' 
' 
' 
' 
' 
' 
‘ 
' 
' 
' 
' 
' 
' 
' 
' 


NAME 


Tay 


ADDRESS 


CITY . ececeeces cccecesee. STATE... 
Se ee eS SBS SSeS eSB eB ee ee eee eee eeee 


Leseeeeerannand 


64 When Answering Advertisements, Please Mention MECHANIN ILLUSTRATED 








> 


Se @ f 





col 





: 





SSS 





4 





Pmt 


Something For The Boys 
is being put into the long range fuel tank of 
a Spitfire. The something is beer, which will 
then be flown to British forces in Europe. The 
Spitfire pilot, a member of the Norwegian 
Air Force, watches the filling of the specially 
converted fuel tank. 
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A Near-Tragie Accident Of War. American 





A Sound Wawe is photographed 
for the first time. The black line at right is 
the edge of a sound wave set in motion by 


the bullet from the gun barrel. Emerging 


with the bullet are gases set up by the firing 
of the gun. The exposure time was 4/1,000- 
000ths of a second. 





bombers flying missions over Germany operate in close formation 
to enable them to lay down a withering protective cross-fire against 
enemy fighters. These pictures show an unusual accident which hap- 
pened when a bomb from one Fortress knocked off part of the tail 


of another. 


The damaged plane got home safely. 
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The Dozer That Never Sleeps 





[Continued from page 37] 


him he was dead. The other fellow was lucky. A 
bullet hit the side of his helmet and knocked it 
off. It jarred him but he wasn’t hurt. 

It was pretty tough working in that coral. One 
trouble was that I had to stay in front of the 
tanks, in territory not yet taken by our men. 
Sometimes I was as much as half a mile ahead 
of the tanks. You never knew what was going to 
open up on you or when. 

We didn’t have any more trouble that night. In 
the morning we arose as soon as it was light. At 
seven o'clock we started out again. Our objective 
was to take the air strip. 

We pushed along the road to the strip—tanks, 
infantry patrols—and the dozer. I had to clear 
out the road where it rose over the second ridge 
and much of that time I was working again in the 
dozer’s prize spot—ahead of the tanks. 

The first I knew a shell exploded twenty feet 
from the dozer and dust and smoke and bits of 
steel were flung up in the air. I saw two men sag 
to the ground and somebody yelled, “They’re 
firing at us. They’ve got artillery.” 

You didn’t have time to think. Shells, mortars 
and machine gun bullets were blazing at us from 
all sides. The place was like an inferno. I kept 
thinking that the movies could never show any- 
thing like this. Over the blast of the shells I heard 
aman sob, The Jap was pouring it on. 

Mortars were landing all around us and bounc- 
ing off the tanks. I jumped out of the cat and 
tried to find cover. I remembered the cat was 
there in the middle of the road, blocking traffic so 
the tanks couldn’t get forward or back. I ran to 
the cat and backed it off the road. 

The Jap fire was making it pretty hot for the 
tanks to operate and even though they were only 
nicked the tanks were ordered to disperse. 
During that maneuvering I had to move the cat 
four times with those damn bullets splattering 
around me. 

We knew we couldn’t take the strip that morn- 
ing with all that Jap fire power so we were 
ordered to fall back to within our original 
perimeter. 

The dead and the wounded were all around us. 
We had to carry the injured back to the ridge and 
down to the beach so corpsmen and medics could 
take them on back to a hospital station. 

When they were on the beach the medics 
started to carry them back to the hospital area. 
But they didn’t get that far. We heard a burst of 
fire and a cry from one of the corpsmen. Then 
another burst and another cry. In a few minutes 
the wounded were being brought back to where 
we were. Some of the corpsmen had been 
wounded by the enemy fire. 

“We can’t make it,” one of them gasped. “It’s 
too hot. We’re cut off.” 

Men began looking at each other. Nobody said 
much but we knew we were in a spot. The Japs 
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had sneaked in behind us. Unless we got relief or 
were able to break through to our main forces the 
only thing we could be sure of was annihilation. 

But our first worry was the wounded. Of- 
ficers contacted the command post in the rear by 
radio and informed them of the situation. They 
said to hold the position and they would send 
alligators—amphibious tractor tanks—to come by 
water. The alligators would bring in supplies and 
take out the wounded. 

The injured lay in litters on the beach. We 
shielded them as much as we could from the sun. 
Every minute we waited for the alligators seemed 
like a month. 

But they got in finally. They had food and am- 
munition and we unloaded them quickly and piled 
on the wounded. The alligators backed off the 
beach and started back over the water route, out 
of range of enemy fire. 

The order was to hold the perimeter for the 
night. It gave you a strange sensation, knowing 
you were surrounded by Japs and cut off from 
the rest of your men. We set to work digging in, 
making revetments, setting up guns, preparing to 
fight off counter-attacks. 

We got by that night all right but we were 
pretty worn and nerve-strained in the morning 
Only one thing was sure—the Japs hadn’t broken 
through our perimeter. 

Orders from the rear were to draw back to the 
battalion behind us. That meant breaking 
through the Jap lines. The battalion behind was 
trying to break through to us but was running into 
stiff opposition from hidden Jap nests. 

I had to clear part of the road so we could start 
back. I was riding in the cat behind one tank 
We hadn’t gone a hundred yards when the Japs 
opened on us. Everybody else was under cover 
either behind the tanks or in them. But there 
isn’t any cover in a cat. 

I bent down and put the brake on the cat so it 
wouldn’t roll forward and foul up the forward 
tank. Another tank about fifty yards behind me 
opened fire with machine guns. When that tank 
got close to me the turret opened and a captain 
stuck his head out. 

I yelled to him and explained the spot I was in 
He said he would cover me if I wanted to go ahead 
I got back in the cat and started ahead. 

The tank in front of me was drawing heavy fire 
and pulled up to a stop. I got out again and 
ducked to the ground. Two infantry fellows were 
near me, one just ahead and one behind me. A 
bullet whined past me and I swore. I said to the 
man behind me, “That was too damn close.” 

The tank behind me—the one with the Captain 
—was only a few feet away from me now and was 
firing at the Japs. It scored two direct hits, one 
on an ammo dump and another on a gas dump 
The air was grey with smoke and fumes 

[Continued on page 146] 
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by J. Julius Fanta 


N THE days of the Clipper ships, Ameri- 
can youth served before the mast and 
became the ablest mariners in the world. 
Their prowess was often tested in racing tea 
from China to American ports and the records 
they set proved them masters of sail and the 
seas. 

Out of sailing ships of the past came some 
of the best naval and merchant marine officers 
in fleets of every nation. The old-type square- 
rigger, sadly outdated by modern streamlined 
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steamships, is still recognized as playing a 
vital part in the training of future sea-going 
officers. 

Today American youth is still serving be- 
fore the mast—on school ships. At the United 
States Coast Guard Academy at New London, 
Conn., cadets or future officers secure their 
first sea training on sailing ships. 

One of these ships is the full-rigged ship 
Danmark, built in 1935 as a training ship 
for the Danish merchant marine. The Dan- 


Mechanix Illustrated 




















mark is of modern steel construction, 210 feet 
long, carrying 1,700 square feet of sail and 


displacing 1,700 tons. Unlike other square- 
riggers, the Danmark is equipped with a 
powerful Diesel engine for making port with- 
out assistance. 

Flying the Danish flag, the Danmark was 
on a routine training cruise with a full class 
of merchant marine cadets aboard, when 
Denmark was invaded. The fateful news 
found the ship sailing the Caribbean. 

Captain Knud L. Hansen, the Danish com- 
mander, ended the training cruise in Jackson- 
ville, Florida. He voluntarily tied up the 


February, 1945 


Cadets at the New London Coast Guard center usually 
are bewildered when they first set foot aboard the 
Danmark, soon learn to climb ratlines, work canvas. 





One of the Danmark’s officers splicing wire cable. 
Most of the Danish officers who originally brought 
this full-rigged ship to America are still aboard. 
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prided ship and later most of his crew 
joined the U. S. Navy. 

The Danmark is the only Danish 
vessel not requisitioned by the U. S. 
Government under the ship seizure. 
act. When the Axis declared war on 
the United States, Capt. Hansen vol- 
unteered the services of his ship and 
officers. The offer accepted, the Danish 
flag was lowered in ceremony and the 
stars and stripes run up. The Dan- 
mark was assigned to duty at the Coast 
Guard Academy, after 18 months of 
inactivity prior to Pearl Harbor. 





Above, Coast Guard cadets 
swarm up Danmark’s lofty 135- 
foot mast like mariners of old. 


After completing study 
courses, 70 to 100 cadets 
go aboard the Danmark 

hon il for several weeks of sea 
training. Manning the 
sails aloft, climbing the 
rigging and working at 
precarious heights on 
foot-ropes, the cadets live 
the rigorous, hardy life of 
the iron men who sailed 
wooden ships. 

All sails are handled by 
hand. The ship is tacked 
and the yards are braced 
by manual power, requir- 
ing the combined strength 
of 50 to 70 cadets. The 
Danish officers are the 
instructors, who are as- 
sisted by several enlisted 
coastguardsmen. 


|, These student mariners get a thorough course in all seafaring lore, includ- 
* ing climbing rigging. handling braces, controlling buntlines and clewlines. 


Left, cadet seaman checks 
engine gauge. The ship has 
a 250 hp. Diesel engine. 


Mechanix Illustrated 





Training aboard this sleek ship is a 
thrill-packed experience. The cadets, 
who spend one month of their four- 
month course aboard the Danmark, 
find their heads swimming when they 
first to go to work. Bewildered by nau- 
tical commands, swarming awkwardly 
aloft, handling clewlines and braces, 
hoisting out boats and pulling an oar 
in rough weather, they are put through 
paces that would make a commando 
course look tame. But they wind up 
as sure-footed on a ratline as veteran 
seafarers. 
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Spacious decks of the vessel — 
make a nautical classroom. 


With a hull of Swedish 
iron and teak woodwork 
throughout, the Danmark 
is a Naval architect’s pride 
and joy. Below, the ship’s 
hull is broken up into six 
watertight compartments; 


the bulkheads are fitted Part of the training aboard the Danmark consists of assignments as navigators, 
with watertight doors and officers of the deck, and other duties required of officers on naval vessels. 


a companionway fitted Wx > iat. ees * 
with steel emergency —— a i — = a 

hatches leads to the deck aan 
from every compartment. 
Down deep aft is the 
Diesel engine, still operat- 
ing smoothly after ten 
years of service. Also 
located aft are the officers’ 
staterooms and the beau- 
tiful mahogany-fitted 
wardroom. Up forward 
are found three huge 
cadet compartments, run- 
ning the full width. 


Cadet compartments up for- 
ward extend width of ship, are 
used for meals, study, sleep. 


February, 1945 






























Exploded drawing of the Superfortress 
shows: the four Wright Cyclone 2200 
horsepower engines; the 16% foot, 4- 
blade propellers (largest in use); twin 
bomb bays; 5 gun turrets; pressurized 
compartments; and many other features. 

















The lefty Ga of the B-29 gives the plane Pressurized pilot cabins are assembled separately. 
oo oe nelgns bal a7 fect. Step Round hole at top of bulkhead is entrance to tunnel 
ladder alongside emphasizes its great size. spanning bomb bays for crew men to crawl through. 
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“THE PUNISHMENT FITS. THE CRIME!” 


The Twentieth Air Force’s Superfortress is showering on Japan 
a thousand-fold return for the bombs on Pearl Harbor. 








ITH the news of the first raid by 

B-29 Superfortresses on the heart 
of the Jap empire, America knew that 
the long-deferred attack on the enemy’s 
homeland had begun. The record shows 
that that attack is increasing steadily in 
size and intensity. And more is to come. 
Even bigger and more powerful bombers 
are on the way. 


Gilbert and Sullivan’s Mikado, whose 
“object all sublime” was “to make the 
punishment fit the crime” is getting all 
that he asked for—and more. 
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BOMBING RECORD 
OF THE B-29 SUPERFORTRESS 


June 15, 1944—The Imperial Iron and Steel 
Works at Yawata on Kyushu Island of the 
Japanese Mainland. 


July 7—Naval installations, Sasebo, and war 
industries at Yawata and Omura on Kyushu 
Island. All aircraft returned safely. 


July 29—First daylight attack. Target. the 
Showa Steel Works, second largest Japanese 
iron and steel factories, at Anshan, near 
Mukden, Manchuria; and Tangku, the port of 
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Half again as big as the Flying Fortress, with engines twice as powerful, the B-29 has a wing span of 14] feet, 
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Two .50 cal. machine guns flank a 20 mm. cannon Reduction gears turn props only 35/100 times as fast 
in the tail turret of the Boeing-built Superfortress. as engines’ RPM, to keep tips below speed of sound. 
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Tientsin and a primary 
outlet for Japanese in- 
dustrial supplies. 


August 10—Pladjoe Refin- 
ery. Palembang, Su- 
matra—the largest Jap 
oil source in the Far 
East. Results good. Also 
Nagasaki on Kyushu 
Island. 


August 20—Second attack 
on Yawata, both day 
and night. First daylight 
attack on the Japanese 
Mainland since Doolit- 
tle’s Raid, April 18, 1942. 


September 8—Second at- 
tack on the Showa Steel 
Works in Manchuria. 
Carried out by daylight. 


September 26—Third at- 
tack on Anshan, made 
in daylight. More than 
100 B-29’s took part, all 
returned safely. 


October 14—Large force of 
Superfortresses attacked 
Okayama on the island 
of Formosa. Target is— 
was—vital repair base 
and supply depot. and 
is considered most im- 
portant air target south 
of Japan proper. A 
larger number of Super- 
fortresses engaged than 
in any previous attack. 
Results good. 


October 16—Second attack 
on Formosa. No losses. 
Results excellent. Only 
one plane a total loss 
from the two missions. 


October 17—Third attack 
in four days on island of 
Formosa. Airfield and 
supply depot of Einan- 
sho successfully at- 
tacked. None of our 
planes was lost. 

[Continued on page 146] 


Kodachromes from Boeing Aircraft Corp 


February, 1945 


The lower rear turret (above) is one of five multiple-gun, remote- 
controlled turrets. Electrically operated, they can be trained, 
swiftly and simultaneously, on a target coming from any direction. 
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The sweeping lines of the Superfortress’ high dorsal fin reveal 
its kinship to the Flying Fortress. The fin is used to provide 
directional and lateral stability even under adverse conditions. 
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The MIG-3, similar to the 
Spitfire. is one of the 
Soviets’ best fighters. It 
has a 1,150-h.p. M-100 en- 
gine, 2 machine guns, and 
a cannon. Speed: 340 MPH. 


Lavoghkin fighter plane— 
LAS—is built of plywood. 
Very fast, it carries a 
cannon and one machine 
gun firing through cowling. 


“Yak” 9, one of the lates\ 
pursuits, has a cannon, two 
machine guns. Very light 
(plywood built) and ma- 
neuverable, it is armored 
about motor and cockpit. 
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The IL-2 Stormovik, de- 
veloped from the German 
Heinkel 118, has proved a 
terror to the Panzers. 
Heavily armored, it car- 
ries two .32-mm. cannon. 


TAS ae , 


Lightest plane in any bel- 
ligerent air force, the 
“Yakovlev 3,” built of 
wood, is the latest design 
by a top Soviet engineer. 


The DB-3F, a fast medium 
bomber, has a disappear- 
ing midship turret with one 
machine gun. Motors are 
probably 1,000-h.p. M-85’s, 
speed 250 to 300 MPH. 
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by Commander Attilio Gatti 


How would you like to have to jump your own height to prove yourself 


aman? The Giant Watussi do—and they average seven feet tall! 


ID in the very center of Africa is a little- 
known country by the name of Rwanda. 
Squeezed as it is between the immensities of 
Belgian Congo and of British East Africa, it 
is a tiny spot difficult to locate on the usual 
map. 

Discovered only four decades ago, Rwanda 
is the secluded, mountainous paradise where 
the only true descendants of the Pharaohs of 
ancient Egypt survive—the Giant Watussi 


Watussi women are expert in ancient 
arts of weaving and pottery making. 


The Watussi never travel without tak- 
ing with them their Isigoro boards. 
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princes, in whose veins flows the purest 
Hamite blood. 

In that country a man is not considered a 
man if he does not top at least six feet six, for 
seven feet and some inches is the male’s aver- 
age height. Seven, eight, or even nine feet are 
not at all unusual. I know a youth who is 
called “Deo Gratia,” from the exclamation 
that some utterly bewildered Catholic mis- 
sionaries let out when they first saw him— 

and no wonder, for “Deo Gratia” is all of 
eight-foot-nine-inches tall—and thinks 
nothing of it. 

The Watussi women, however, for 
some reason that no one has as yet been 
able to explain, are of trivially normal 
stature, usually between five feet six and 
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five feet eight. Never have I seen one reach- 
ing six feet, but not for that are they less 
striking. Generally they are extremely comely 
and graceful, fastidiously dainty and elegant. 
The King of the Watussi, Moami Rudahigua 
IV Mutare, 49th monarch of his dynasty, is an 
old friend of mine. Only 28 years old, he tops 
the eight foot mark himself, a height which 
involves a heavy obligation, for it is the 
Watussi custom that each young man should 
keep in such perfect trim that he will be able 
to jump at any time a hurdle as tall as himself. 
“But why?” I asked Rudahigua once, at the 
beginning of our acquaintance. “And—any- 
way—how could anyone jump that high? Not 
even the foremost American and European 
athletes have ever managed it!” 
“I know,” he answered in slow but perfect 


A Watussi gives his lady love the highest praise pos- 
sible when he compares her to the sacred cattle (left). 
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These pictures show a Watussi prince “earning 
his letter” in the traditional exercise of jumping his 
own height. The purpose is to keep in top condition. 


French, “but this is not Europe, nor America. 
Here we are a small race of about eighty thou- 
sand Watussi, ruling over and taking care of 
an extremely prolific population of some three 
million Bahutu natives, the original inhabi- 
tants of this country. If we do not want to 


be submerged-and to disappear, we must keep 


superhumanly fit. Futhermore,” he smiled 
down toward the low altitude of my poor 
five-feet-eleven inches, “we are so tall that 
we cannot afford to grow fat and flabby. We 
would become monstrosities. Obesity carries 
with it many ills. Soon we would be unable 
to march from mountain to mountain, to exer- 
cise our state duties, to watch our herds of 


The Watussi have to keep fit so as to maintain rule 
over the natives. Dancing is a favorite exercise. 























cattle, and our ancient race, which 
has survived the milleniums, would 
come to a disastrous end.” 

Just as, for them, the year has 
three equally long seasons—the cold 
one, the hot one, and the rainy one— 
so is a man’s day divided into three 
equal periods. From childhood to 
old age, he devotes eight hours to 
sleep. Eight more he devotes to 
learning and to family or state af- 
airs. The remaining eight he spends 
in games, dances and competitions, 
The latter, the hours that he enjoys 
most, are dedicated to keeping his 
mind alert, his muscles supple, and 
his superb physique in its best pos- 
sible form. 

Nothing ever was so fascinating to 
me as to watch the Giants at play. 
Nor so arduous, either, because the 
Watussi value privacy too much to 
crowd up in villages or towns. Each 
prince, when he first marries, builds 
his own home on the top of the hill 
or of the mountain he is given to 
rule. Whenever his cattle swell 
enough, and his experience grows 
sufficiently, he is given another hill 
to govern. ‘Then, on the top of that 
hill, he builds another house, and 
by the payment of some cows he ac- 
quires a new wife to install in the 
new home. 

In other words, the more the 
years, the more the cattle. The more 
the cattle, the more the hills. The 
more the hills, the more the wives— 
and the more the miles to walk each 
day to keep an eye on all of them— 
cows, hills and wives! 

Apparently this system works 
wonders for the health of the 
Watussi prince. But it’s pretty ex- 
hausting for you if you get it in your 
mind to follow him up and down all 
those vast valleys in order to ob- 
serve and photograph the hours 
which he nonchalantly calls “of his 
leisure and pleasure.” 

Your giant host, then, goes at the 
idle pace of a hook-and-ladder an- 
swering a five-alarm fire call. 
Though he may be twice your age, 
he attacks the stiffest slopes like the 
most acrobatic of mountain goats. 
By the end, however, by sheer will 
power and self discipline you man- 
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age to get yourself, too, to one of 
the prince’s various homes. But 
once, there, you are sure to find 
something going on—so interesting 
that you soon forget even your 
fatigue. 

Perhaps some neighbors—mean- 
ing other Watussi who for the 
occasion have unconcernedly mara- 
thoned from mountaintops you can 
barely distinguish on the farthest 
horizon—have gathered to witness 
an exhibition of the prince’s choic- 
est cattle. 

In this case you are in for a rare 
treat, because the cows of the Wa- 
tussi are as remarkable as their 
owners. In fact, so much of the 
Watussi life is built around these 
superb animals that a young Watussi 
gallant can find no better manner 
to compliment his girl than to com- 
pare her to a cow. For him the 
femme fatale is she with the plump- 
est hindquarters, the longest, most 
triangular face; and her greatest 
charm is achieved by accentuating 
those bovine qualities with a most 
realistic head-dress made of a couple 
of horns and a lot of colored beads. 

The cows themselves amply merit 
the admiration lavished upon them. 
First come the royal ones, which are 
called insanga, “the ones which were 
found,” because according to tradi- 
tion, one of the first kings of the 
present dynasty discovered them. 
Then there are the sacred inyambo, 
“the cows with long, long horns,” 
which is not an exaggeration. be- 
cause their horns often measure 
twelve or more feet from point to 
point. Both kinds are not only ex- 
tremely beautiful, but also perfectly 
aware of their beauty. And they’re 
apparently conscious of the orna- 
ments of silver, beads and braided 
grass which embellish their necks, 
heads, tails and horns. 

To preserve these breeds in all 
their perfection practically all the 
milk is left to the calves. The small 
remainder is reserved exclusively 
for the herdsmen, who belong to a 
tribe with special exemptions and 
privileges, and inherit, together 
with their envied position, a store of 
secrets which extend from veteri- 
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Sports and exercise are even more important to Watussi 
boys than to American boys—their outfits are more colorful. 


nary practice to animal 

training. : 

How well trained are 

the Watussi cattle is 

made evident during 

these oft repeated ex- 

hibitions. Well nour- | 

ished, their coats and 

horns shining beneath 

the sun, inyambo and 

“insanga pass in review,” 

obediently following 

each order of their cus- 

todian. When called 

upon they stop, like 

well-trained circus 

animals before the 

audience, and standand 

prance, complacently 

listening to the speech 

that each herdsman 

makes, with loud cries and wild gyra- 

tions, describing all the marvels of the 
beast in his care. 

Upon reaching another of his homes, 
a prince might feel in need of some 
mental gymnastic. Then you will see 
him and a friend concentrate on the 
Isigoro, “the Game of Kings.” 

Theoretically, the Isigoro is supposed 
to be a game which only the Watussi 
Moami may play, together with the 
privileged subject he deigns to desig- 
nate. Actually, it’s an amusement en- 
joyed throughout Rwanda, and from 
there has spread to most of Central 
Africa. 

All you need is a thick board 28” long 
and 13” wide. Out of it you hollow 32 
holes in 4 parallel rows of 8 holes 
each. The holes should be roughly 3” 
in diameter. If you don’t want to go to 
all this trouble, you can mark out on 
the ground and scoop up the holes—on 
a sandy beach, say, after a good swim. 
Then you get yourself 64 little pebbles 7 
about the size of tiny lima beans. 

You will also need a pair of quick 
hands, and even quicker eyes and brain. 
For although the chief pleasure in this 
game seems to lie in the betting, if I am 
to judge from the impassioned appeals 
I have heard of “shoes for baby”— 
or its Watussi equivalent— I should say 
that it de- [Continued on page 148] 


Every Watussi prince is finely dressed and 
carries a walking stick indicating his high rank. 
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Checkerboard 
Coffee Table 


by Charles and 
Bertram Brownold 


Wood scraps from workshop HIS goodlooking and useful coffee 


leftovers provide material for (or cocktail) table can be made of 
“bits and pieces” from your scrap pile 
this handsome, unusual coffee because most of its members are glued 


> , up of small pieces. Any nicely grained 
. table. It's easy to build, handy. wood will do. Walnut was used for 


the table shown. 

_ The top is made of 66 23s” squares 

rrr err Tr ry Terr r rT TT Tr. | of %” stock. They are placed in 6 rows 

L Poy ae c ipoquanes | of 11 each so that they form a rectangle 

B ouTtine oF | measuring 144%4”x26%”. But as a cof- 
| fee table can, within limits, be any size 








RAILINGS 
you like, adherence to these dimensions 
is not essential. The squares are so 
arranged that the direction of the grain 
| accentuates the checkerboard effect. 
PLYWOOD yn ae | The squares are glued to a piece of in- 
GRAIN | expensive plywood (if you have no 
AT RIGHT | 


ene 
3 ease Bongo plywood make a panel of cleated 


OOWELS eae 5” ~ , = boards) measuring 134%4”x25%”. The 
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END PIECE - 
EN 
Ig MATERIAL 
2 REQ "squares 
i i s i 
FEET--2 RIGHT -REQ 
2 LEFT REQ 


Table top should be thoroughly sanded and prepared for oe f 
finish before railings are attached. Cleats bracing rab- , — 

betted horizontal board must be shorter than board's Photo (A). After glue is applied squares are screwed 
width so as not to show. Be sure to make two left feet to base board from underneath with short screws that 
and two rights when rabbetting them for the end piece. won't come through. Note temporary edge cleats. 
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Photo (B). When squares have been screwed in place 
ld after gluing, books hold set-up flat. Cover supporting 
surface with waxed paper so that glue won't stick. 


purpose in having a panel a little smaller than 








o the rectangle formed by the squares is so that 
ae it shall not be seen when the table is in use. 
ve A convenient way to do the gluing is to lay 
ail the squares on a flat surface with strips of 
for wood nailed around the edges and forming a 

frame or jig so that the squares cannot move 
! about. Apply the glue and center the panel 
rn on the rectangle formed by the squares. 
ms Pressure can be exerted either by weights or 
" screws or both. Both were used in the original. 
oi Center one screw in each square from beneath, 
-_ and use screws short enough not to come 
_ through. Pails of water, bags of sand or earth, 
” or stacks of bricks or books are all conven- 
_ iently handled weights. Put waxed paper be- 
ct. tween the squares and the supporting surface 
ail so that they do not stick when glue is squeezed 
_ out by the pressure. Photo A shows the screws 
- being driven home. Photo B shows books 


being used as weights. The frame, or jig, is 
seen in both pictures. After the glue is dry. 
round the corners and the edges and sand 
well. 

The two vertical members are glued up of 
three pieces each as shown in Photo C and in 
the drawing. The two vertical members are 
connected by a board which is pegged and 
glued to them. An end view of this board is 
shown in the drawing and in Photo D. It is 

rabbetted, and the edges are sanded round so 
that when seen from above it appears thinner 
than it is and in keeping with a delicately de- 
signed piece of furniture. Actually it is thick 


bh 8 

3 enough to permit the use of substantial pegs. 

a There are two cleats under the hori- 

ad zontal board and two braces under the top 
pegged and glued in place. The shapes and 

oa locations of these braces are shown in the 

~— drawing. [Continued on page 134] 
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HALF-HORSE ENGINE 


Part 2 of the construction of this baby 
super-speed engine, completing the job. 


by C. W. Woodson 


OUR crankshaft and counterbalances 

should now be completed and assembled 
as shown in photos 14 to 18 of last month’s 
article. Machining the connecting rod is the 
next step in the construction job. This is 
begun by drilling the holes for the screws in 
the big end of the connecting rod. The lower 
half, or bearing cap of the big end is then cut 
off. Smooth up the faces of these two parts 
for a perfect joint, tap the holes in the big end 
of the rod and screw fasten the two parts 
firmly together. The big end can then be held 
in the three-jaw chuck and the hole for the 
crankpin drilled and accurately reamed. The 
on rod can then be clamped onto a mandrel, as 
in fig. 19, and machined to a nice snug fit 
between the webs of the crankshaft. The 


















Fig. 19. Machine rod on mandrel, clamped as above. 
Fig. 20. Filing as below cuts weight, improves looks. 


Fig. 21. With piston chucked on lug end as above, cut 
ring grooves, bore inside. Fig. 22. All parts of piston. 
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Fig. 23. Piston and rod assembly, with rings in place. 
Perfect alignment of piston pin bearing holes necessary. 





Fig. 25. Chucked in 3-jaw, pulley side out, flywheel 
is given finishing cut inside pulley. Shaft hole is in. 





Fig. 26. Turning of cams from short steel bar chucked 
in 3-Jaw. This precedes a final file-finishing job. 


27 





Fig. 27. Timing gears and camshaft parts. Cams ac- 
curately filed to shape by hand. Gears key on shaft. 
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Fig. 24. Crankshaft and piston assembly. Accurate 
fitting is essential for high speed engine performance. 


piston pin hole in the small end can also be 
drilled while held in the three-jaw chuck and 
each side faced to the proper width for a 
snug fit inside the piston. The appearance of 
the rod can be greatly improved by carefully 
filing to shape, as was done with the com- 
pleted connecting rod shown in fig. 20. 

The aluminum alloy piston should be ma- 
chined with care and to make the work easier 
a chucking lug is cast on the head end. This 
should be trued up by chucking the piston, 
head end out, taking a light cut to eliminate 
the taper and turning the lug till it runs true. 
The casting can then be reversed in the chuck, 
as in fig. 21, where the lower skirt can be 
bored smooth on the inside and the outside 
brought to a nice sliding fit using the cylinder 
bore as a ring gauge. The piston ring grooves 
should be cut at this same chucking, this being 
a simple job with a tool bit ground to the 
proper width while a piston ring itself is used 
to gauge the proper depth. The work should 
be polished smooth with fine, well-worn sand- 
paper. Then reverse in the chuck and cut off 
the lug. The piston head should then be faced 
smooth and beveled as indicated in the draw- 
ings. Great care should be used in drilling the 
piston pin hole. If an accurate crotch center 
is at hand this will be an easy job otherwise 
the holes should be accurately located and 
each hole drilled separately and slightly un- 
dersize. A reamer must then be run through 
both holes, bringing them to final size and 
perfect alignment. The completed piston is 
shown in fig. 22, along with the rings and 
piston pin. The piston pin is a simple lathe 
job being made up from drill rod with a hole 
drilled clear through while held in a collet. 
The brass end plugs are also a simple job to 
make, being turned to the dimensions in the 
drawings, cut off and inserted in the piston 
pin. The finished piston, mounted on the con- 
necting rod, is shown in fig. 23, while fig. 24 
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m shows the assembly of the reciprocating parts, 
le the piston, connecting rod and crankshaft | 
- complete. | 
- The flywheel is a straight forward lathe job 
g but should be accurately done to insure its 
. running dead true. The starting pulley side 
d of the flywheel can be finished complete and 
id the shaft hole drilled and bored while 
_ chucked, as in fig. 25, in the three-jaw chuck. i 
ff It can then be mounted on a mandrel and the : 
d balance of the work completed although it ' 
“ would probably be better to take a roughing 
“ cut, to get under the scale while the casting is Fig. 28. Temporarily mounted on shaft, cams and 
timing gears are meshed for illustration in close-up. 
or 
3e 
d 
=~ 
h 
d 
is 
d 
e 
le ; 
t. ° 
to) 
e 
a Fig. 29. Gear case cover is machined after camshaft Fig. 30. Rocker support, rocker arms and cam follow- 
' parts, Turn in 3-jaw for a snap fit on gear housing. ers. Machine these from flat or square steel stock. 
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Fig. 31. Turning cam follower 
guide to shape and proper length. 
A bronze casting, finishes nicely. 
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Fig. 32, Completed cam follower 
guide, cam followers, adjustable 
push rods and follower bolts. 
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held in the chuck jaws, leav- 


har 
ing the truing up to be done ma 
on the mandrel with very cat 
light cuts. When this has Bo 
been accomplished the ta- ant 
pered hole can be reamed Cl 
and the flywheel mounted wh 
securely on the crankshaft in 
and the whole assembly 1 
mounted between centers cal 
in the lathe. If it should fig 
not run dead true, while ge. 
mounted in this manner, be 
light cuts can be taken with an 
a pointed tool bit on the face TI 


and sides of the heavy rim. 
It should again be checked sh 
for trueness when mounted 


in its bearings in the crank- w 
case. Accuracy here is im- m 
portant as the high speed st 
and smoothness of the little 30 
motor will depend to a large m 
extent on its flywheel run- 
ning true. Crankshaft bear- bi 
ings themselves, are drilled se 
in three-jaw, and are fi 
reamed later. le 
The camshaft, with its cam a 
and timing gear should be p 
accurately turned to the di- kc 
mensions in the drawings. 
This can best be done at high r 
speed with the work held in U 
the collet attachment. The h 
cams can be turned from a y 


short steel bar chucked as 
in fig. 26, and later filed 
accurately to shape by 








Fig. 33. Finished valves, valve 


springs and valve _ retainers. 
Springs are turned over mandrel. 
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hand. The timer cam is also made up in this 
manner and pinned to the camshaft as indi- 
cated in the drawings. The gears are regular 
Boston stock gears but will have to be bored 
and keyways cut to fit their respective shafts. 
Close-ups of these parts are shown in fig. 27 
while in fig. 28 they are temporarily mounted 
in place. 

With these parts made the gear case cover 
can be machined in the three-jaw chuck. 
fig. 29, where it is turned to a snap fit on the 
gear housing. The crank shaft and camshaft 
bearing holes are accurately located, drilled 
and reamed and the cover fastened in place. 
The rocker support, rocker arms and cam 
followers are not difficult jobs to make but 
should be finished to close tolerances as they 
are important. Being little fussy jobs they 
will perhaps fit in best when you are “in the 
mood.” They are machined from flat or square 
steel stock and the drawings and photo, fig. 
30, show pretty well how they are to be 
made. 

The cam follower guide is made up from a 
bronze casting whichis part of the casting 
set. It can be chucked in the three-jaw, as in 
fig. 31, where it is turned to shape and proper 
length. The two holes for the cam followers 
are carefully laid out and drilled in the drill 
press and the projecting flat, to keep the fol- 
lowers from turning, is filed to shape by hand. 

The push rods are made up from ” drill- 
rod to the dimensions in the drawings while 
their adjustable sleeves are turned from 
hexagon steel stock. These two parts, along 
with the followers and follower guide are 
shown complete in the photo, fig. 32. 

The valves are turned from drillrod held in 
the collet attachment. The stems are turned 
first while being supported by the tailstock 
center, the under side of the valve head is next 
faced smooth, the edge beveled and the part 
cut off. With the stem chucked in a 4” collet 
the top of the valve is smoothly machined to 
shape and the screwdriver slot cut with a 
hacksaw. The valve retainers are turned 
from 34” drillrod, a small hole drilled in the 
center and the part cut off. The slot on one 
side can be cut with a hacksaw and filed for 
a push fit over the recess in the valve stem. 
The valve springs are wound from piano wire 
over a mandrel chucked in the lathe. A slow 
speed is used with a firm pull on the wire as it 
is being wound. The ends are closed, as the 
drawings show and they are then hardened. 
tempered and the ends ground flat. These 
three finished parts are shown complete in 
the photo, fig. 33. [Continued on page 136] 


February, 1945 

























































Fig. 34. Completed carburetor parts ready for assem- 
bly. Throttle should be bored simultaneously with body. 


Fig. 35. Assembled carburetor ready for mounting. 


Fig. 36. Machining right angle manifold ends in 
shaper. Can be done by milling if shaper’s lacking. 
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Small machine vise . . . note the V-grooves in 
the holding plates. Important for round work. 
Useful when milling attachment is too small. 


HESE photos are not catalog shots of 

vises . . . but a reminder that to have 
proper means for holding all sorts of work 
is one of the fundamental needs of a good 
shop. The regular kind of more or less heavy 
table vises are, of course, always needed. But 
for the many types of special work which 
comes up all too often, a good number of 
special vises are needed. Now, all these things 
aren’t as expensive as they may look, and, of 
course, not all of them, as shown here, will 
be needed in the average shop. The point is 
that the worst shortcoming of the regular 
vise is the lack of parallelism of the jaws. If 
you want to do really accurate work, jaws 
should be hardened, and preferably ground. 
Also, they should have V-grooves for round 
work. As a matter of fact, you can make 
your own jaws if you’re good with a file and 
scraper, and there will probably be a machine 
shop somewhere in your neighborhood 
which can harden them for you. Then, 
put them in the lathe milling attachment. 
Use a mounted grinding wheel in the head- 
stock and the chances are you can get a 
good set of jaws, comparable to the best 
of them. 

V-blocks, which are also available today 
at a comparatively low cost are extremely 
handy for holding round stock for drilling 
and, if necessary all sorts of other types of 
machining. You can cut slots in drill rods 
with rotary files or key-way cutters in your 


Toolmaker’s vise. Useful for very small precision 
work, Can be used in machines, particularly for 
surface grinding. Note drill rod for tightening. 





A somewhat larger vise which can be screwed to a 
machine-plate or table. Note the movable plate which 
holds odd-shaped work. Comes in handy for hand filing. 


THE VISE 


by Josephine von Miklos 





The swivel-angle vise, extremely useful 
when two-way adjustments are needed. 


drill press, for instance. You can machine 
the ends of round work in a lathe milling 
attachment, by putting a V-block in sideways. 
Always remember though, to tighten the 
clamps with a drill rod, and never use pliers 
or wrenches on the knurled ends of the 
clamps. That’s why we have included drill 


Pair of V-blocks, holding a drili rod to be machined. This 
is the surest way to get a rod level and hold it down. 
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A very handy small pair of adjustable pincers which 
can be used by hand, or clamped into a regular table 
vise, “Fingers” spread to take care of the long pieces. 


You Should Know the Correct 


Uses for this Basic Tool 
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Another angle vise, clamped into milling attachment 
with micrometer feed. 


rods in all the pictures where they should be 
used for tightening. 

If you are ambitious and want to make 
your own set of machine vises and V-blocks, 
you’re going to have a lot of fun, even if you 
haven’t got either shaper or surface grinder 
to finish the job. If you can get a few pieces 


Two pairs of toolmaker’s clamps. These are hardened 
and ground. Tightening is done with a steel drill rod. 
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Pin vise, here used for holding tiny round file. 
This is a good way to get into odd places, file 
tiny holes, etc. Chuck is like that on drill. 


of scrap steel, you can cut the pieces first on 
the band saw; then mill the grooves; the 
various V-ways can be carefully hand filed 
and finished with rotary files and mounted 
grinding wheels. You will need an angle vise 
to do that, of course. If you go about the 
whole thing slowly, you'll be able to reach a 
very high degree of accuracy. 

Practically every machinist in a shop has 
made, at one time or another, the type of 
angle plates which are shown in the last pic- 
ture. The two here are, as you can see, not 
finished. In fact, I have been working on 
them, off and on, for almost a year now, and 
have never gotten around to finishing them, 
although little remains to be done now. Here’s 
how you go about making them. Take the 
one on the right first. It was cut out in a 
machine shop, from a piece of steel block. 
Then the edges were filed square; next they 
were ground on a surface grinder. But you 
can grind them just as easily in a milling 
attachment, either on lathe or drill press. 
Then the whole thing was painted with layout 
ink and the holes were marked and drilled. 
When all holes are drilled, they will be tapped. 
Now, to secure a piece of work to this plate 
at any angle, you hold it down with one or 
several Allen head screws using, perhaps, 
small parallels to secure grip and evenness. 
Then you're ready to go to work. Of course, 
you can also use toolmakers clamps for hold- 
ing the work at [Continued on page 134] 


Unfinished angle plates described in text, They 
are used in lathe or drill] press to hold difficult 
work. Latter is secured with toolmaker’s clamps, 
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5 pe war game will amuse young and old 
alike. Two people may play, alternating 
turns in attacking the enemy convoy. When 
a player launches his “torpedo” which is a 
little steel ball, he can’t be sure whether it 
will strike one of the convoy freighters, war- 
ships or his own submarine which is stalking 
the convoy. The ball travels beneath the sur- 
face of the “ocean” bouncing from pin to pin, 
and when it strikes the hull of a ship, it 
causes the latter to upend in a very realistic 
manner. Since each ship has a different point 
value, score is kept by totalling the number 
of points obtained after each turn which con- 
sists of an arbitrary number of shots with the 
torpedo. The game is purely one of luck 
rather than skill. 

The principle of operation is the same as the 
familiar bagatelle board, in which a ball is 
shot up an incline and finds its way to the 
bottom through a maze of pins, either hitting 
or missing the targets on its course. The lay- 
out is shown in Fig. 1, with the locations of 
both the pins and the ships. Details of con- 
struction are given in the cutaway drawing, 
Fig. 2. The top is of 4%” hard sheet. This piece 
rests on strips around all sides, and can be 
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BALLS ROLL OUT HERE 


f HARD PRESSED BOARD — 
PAINT GREEN 








INCLINED RETURN 
ALLEY. 






















ENEMY ENSIGNS 








Drawing above shows working parts of torpedo game. Correct spacing of ship above alley is important. 


Torpedo the Enemy Convoy 


Sibley 


lifted out when desired. Make the bottom of 
3%4” material, and the semi-circular piece at 
the upper end of 14%” material. Escutcheon 
nails are driven in where indicated; note that 
they are so located as not to interfere with 
the ships. The firing mechanism is of simple 
construction, with spring just stiff enough to 
propel a 5s” steel ball to the top of the incline. 
A tapered strip at the lower end serves as a 
return alley for the ball. 

Whittle each boat from a white-pine block 
that has been drilled as in Fig. 3. Note that the 
vertical hole is drilled just deep enough for a 
4” steel ball to rest in it. With the ball in 
place, plug the ends of the horizontal hole and 
finish shaping the hull. Superstructures are 
made of balsa and masts of toothpicks. For 
pivots, drive a short brad into each side of the 
hull midway between the ends and just above 
the ball channel so that the ship will balance 
when the ball is in the depression. Small 
blocks to carry the pivots are glued on the 
under side of the top panel of the game, one 
on each side of the opening for the hull. When 
the ball strikes the bevel of the hull, unless 
it hits directly at the center, it causes the boat 
to tilt and the ballast-ball then rolls down to 


Mechanix Illustrated 
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the end and holds the ship in the “sunk” posi- 
tion. The victorious player then places his 
buoy beside it, a hole for which has been 
drilled in the top panel. 

Five types of ships are shown in Fig. 4, all 
of them enemy craft except the courageous 
little U. S. submarine which the player hopes 
not to hit. Paint the boats and battleships 
grey with red below the waterline; this color 
scheme is effective when the end of the craft 
shoots above the surface. Scoring points are 
noted in Fig. 4; all of them are plus except the 
minus 13 on the submarine. The first player to 
sink shipping rated at a total of 30 points wins 
the game. 

Enemy flags of the Nazis or Japs are shown 


in Fig. 5; one or the other may be selected for 
the entire convoy. Buoys are paper flags 
mounted on wooden cones as in Fig. 6. 

The completed game may be finished either 
with paint of any desired color or with var- 
nish. The surface of the “ocean” is, of course, 
painted an appropriated blue green, and 
should not be sanded before painting. The 
surface of the hard board will take a good 
finish without sanding. 

The edges of the game board, of %4” ma- 
terial, may be finished either with stain fol- 
lowed by varnish or shellac, or in the natural 
wood minus stain. If used in the recreation 
room a bright red adds a gay and colorful 
touch, and contrasts with the “sea” color. 








LOCATION OF PINS 





























VIEW WITHOUT COVER \ ONE INCH SQUARES 
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Space pins and ships as in squared drawing above. 
Use twist drill on the balance ball’s center recess. 


Carved ships and sub must have rounded or V-bot- 
toms so ball can tilt them. Carve as shown above. 


FIG. 4 
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Make your kitchen more at- 


tractive and more convenient 
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is by the addition of a set of 


new. inexpensive cabinets. 





sult the builder is able to cut 
up the whole job on a table saw 
in one sweep, rabbets on the 
five ply doors included. Try 
to use up a supply of salvaged 
% inch shelving material at a 
good saving and then to make 
up the remainder with cheap 





by Edwin Drewitz 


S SO many others today, you too perhaps 
have been considering improving and 
modernizing your home but because of the 
limited manufacture of consumer goods and 
scarcity of materials have put it off as a post- 
war dream. Undoubtedly too you have placed 
an A-1 priority on a new kitchen, first because 
of a desire for greater convenience and utility, 
and secondly, the proddings of the little 
woman. The queen of the kitchen being a 
practical person naturally prefers an efficient 
kingdom to a sprawling domain. 


second grade lumber. Economy 

recommends this procedure to 

all since the final paint job 
will cover and hide any of the lumber’s de- 
ficiencies. 

The combination cupboard was designed to 
suspend from the ceiling and for easy han- 
dling is built in three separate sections. 
Namely, two cupboard halves and the broom 
closet which in view of varying ceiling 
heights and optional left or right hand corner 
installation is best tackled last. 

First cut all the lumber, shelves, panels, 
facing strips, etc., to the exact lengths and 





It is agreed that attractive 
roomy wall cabinets are an im- 
portant asset of today’s kitchens 


Y 3\5 FACING STRIP-, 
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2° 3° BEAM 








but what to do? The metal » 
variety are already as extinct as 
the dodo and millwork shops 
have either gone over to more 
important war work or have 
found fancy prices to charge for 
their wares. 

In answer to such a situation, 
the design of this neat com- 
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bination cupboard and broom 
closet and the sink cabinet keeps 
two prime thoughts in mind, 
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” { 
ARRANGEMENT OF SHELVES AND TRIM '2 BOARD~” 





attractive simplicity and the use 
of but one or two sizes of lumber 
practically throughout. Asa re- 
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Arrangement of shelves in kitchen cabinet showing end board and 
moulding. Difference in width of vertical pieces is important. Width of 
double hinges and double catches determines vertical piece width. 


Mechanix Illustrated 
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widths given in the bill of ma- 
terials. As may be seen % 
inch shelving pine is used for 
everything but the doors and a 
2 by 3 inch ceiling beam. All 
but one of the side panels, the 
end panel, are notched to take 
this beam. Since the vertical 
facing strips are variously over- 
lapped by one and two doors 
and the center strip supports 
two sets of hinges they are cut 
to varying widths for final uni- 
formity. It will prove helpful 
and avoid confusion later on if 
at this stage each piece is 
marked or numbered and care- 
fully put aside until it is needed. 
After being cut to size, the 
five ply doors are rabbeted and 
beveled as shown. This too 
may all be done on the table 
saw. By careful adjustment of 
the saw blade and fence for the 
exact depth of the cut and then 
following through with the 
same care for the height, a 
highly satisfactory joint may 
be obtained. The 45 degree 
bevel is accomplished in the 
same manner by setting the 
blade at that angle. 
Preliminary assembly of the 
cupboard halves is done right 


at the work bench before mounting. These 
are then hung side by side from the afore- 
mentioned ceiling beam. This beam, and this 
is important, must be securely mounted to the 
kitchen ceiling by long nails able to penetrate 



































HEIGHT OF CLOSET 
CAN BE MADE TO 
SUIT HEIGHT OF 
CEILING 
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Cabinets with left-hand closet. Arrangement of entire unit depends 
on layout of kitchen. Closet height also is determined by ceiling. 


the house flooring beams. Locating these 
beams will be easy if it will be remembered 
that they invariably run parallel to the width 
of the room, the first being approximately 2 
inches from the outer wall and then continuing 

on 16 inches apart. The joint 











CLOSET DETAIL 





NOTE- DOOR PULLS CAN BE 





between the two halves is con- 
cealed by the facing strips 
, which are added next, followed 
by the doors. Trimming the 
cabinet with a narrow molding 
at its wall edges and a crown 
molding at the ceiling serves 
1} asa finishing touch. 

The broom closet illustrated 
was layed out for a kitchen with 
an eight foot ceiling and as was 
mentioned before, the dif- 
ferences in ceiling heights may 
be adjusted by cutting down or 


HINGE adding to the length of the 








Closet details determine finished appearance of job. Space taken by 
baseboard is danger spot. as closet must be fitted carefully here to 
avoid makeshift appearance. This is a simple jigsaw job. Do it right. 
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closet. Construction is much 
the same as the cupboard but 
since it is located in a corner 
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DETAILS OF SINK CABINET FRAMEWORK | 
Handy cabinet to be built under sink, If your sink is 
not standard height it may be raised or lowered by 
different size pipe nipple. Good for pots and pans. 





requires only one side panel. A shelf near the 
top of the closet will be found an added con- 
venience. 

Finish the job with a good grade enamel. 
Hardware of the type shown, hinges, handles, 
and door catches may be reasonably obtained 
at most any hardware or building supply 
dealer. 

Sink cabinets have been finding increasing 
favor serving as they do both as an attractive 
screen for unsightly plumbing and a con- 
venient storage bin. The cabinet shown was 
built for a combination or drain board sink 
but by cutting it in half and eliminating one 
door it can be made to dress-up the ordinary 
sink as well. Construction is quite simple 
and the drawings are self-explanatory. 

To install first remove the stone legs from 
your sink and check its height from the floor. 
Should it hang too low for the 33 inch cabinet, 
which has been found to be the correct height 
for the average person, it would be well worth 
the small effort raising it for the added con- 
venience later on. 

The legs and door frame on which the sink 
will now rest are installed as a unit behind 
the sink’s overhang or apron. Side panels of 
¥4 inch plywood or fiber board of the same 
thickness follow. These are attached to a 
triangular shim on the legs and a 1 by % inch 
strip nailed to the wall. Adding a floor and 
possibly small shelves to the inside of the 
doors so as to be readily accessible when 
opened will, you’ll find, increase the cabinet’s 
utility. Hardware to match that of the cup- 
board completes the picture. 


98 


Bill of Materials 


* Lengths given are for an eight foot ceiling. 


Material & No. Description 


8-pine 
8-pine 
4-pine 
2-pine 
2-pine 
2-pine 
4-pine 
2-pine 
\-pine 
\-pine 
$-plywood 


\-pine 
\-pine 
|-pine 
|-pine 
\-pine 
|-pine 
|-plywood 


Miscellaneous: 


Material & N 


2-plywood 
2-pine 
2-pine 
\-pine 
\-pine 
|-pine 
2-plywood 
2-pine 
2-pine 
2-pine 


Miscellaneous: 


Cupboard 
Length Width Thickness 
Side panel 3354” 12” %," 
Shelf 15%” 12” %” 
Shelf 14%" 12” %" 
Lower shelf 48” 12” %” 
Facing strip 48” 3/2” i," 
Facing strip 48” 15,” 1%" 
Facing strip 2994” 25%" %" 
Facing strip 2994” 234” %” 
Facing strip 29%,” 2%,” %” 
Ceiling Beam 96” ad e 
Door 30'4,” 13% 5 ply 
*Broom Closet 
Side panel 6i'/2” 12” % 
Shelf 16/_” 12” %” 
Facing strip 61/2” 254” %" 
Facing stri 61/2” 2%," %,” 
Door saddle 13” 51/,” he” 
Facing strip 13” 15%” %" 
Door 55'4," 1334” 5 ply 


7 pairs of hinges; 7 door handles; 7 sets of door 


catches; 24 feet of molding trim. 


Sink Cabinet 


o. Description 


Side panel 

Leg 

Door frame 
Door frame 
Door frame 
Door jam 

Door 

Panel support 
Flooring support 
Shim 


Length Width Thickness 
33 21'/.” Va 
33” 5/2” A 
33” 2/2" % 
29'/.” 4” 1" 
291/,” 2/2" 1,” 
25” i is” 
25%,” 14!/, 5 ply 
33” ” %" 
a ” *” 
33” + %” 


2 pairs of hinges; 2 door handles; 2 sets of door 


catches; scrap lumber for floor. 
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Triangular “corners” on sink cabinet add to appear- 
ance of finished unit. Various arrangements of sink will 
make other design details of the cabinet apparent. 


Mechanix Illustrated 
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OU’LL know that Junior 
is out of harm’s way 
when you put him in this 
play pen with its gaily col- 
ored canopy top; there are 
no projecting pieces on 
which he can injure himself. 
The pen is exceptionally 
light and sturdy, and by 
loosening a few thumb 
screws and hooks, you can 
fold it up and put it away 
when not in use; the space it 
occupies when collapsed is 
very small. It isn’t difficult 
to build since only a few 
hand tools are required to 
follow its simple design. This 
project will reward you well 
for your few hours of effort. 
If you consider the size too 
small for your youngster, 
increase the dimensions in 
proportion, 


~~ 


+ 
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This is the completed play pen and canopy. The latter can be tilted 
to desired angle to shield sun’s rays; thumb screws hold it secure. 












Dimensions of play pen are shown above. The base 
is the approximate size of a bridge table: sides fold. 


First select stock of the proper size and cut to re- 
quired dimensions. Circular saw helps if available. 
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Locations for all dowel holes and 
corners are carefully marked off 
on both the upper and lower frames. 


Then holes are carefully bored at 
indicated points and in ends of the 
frame pieces to take dowel joints. 





Before fastening ends of frame, in- Apply glue to projecting pegs on 
sert the upright dowels in bottom sides of frame and fasten sides to 
pieces, using glue to hold secure. bottom. Be sure to get tight fit. 





After assembling, check frame for Clean off surplus glue at edges and 
squareness and then fasten it in dress the work with a plane. Sand 
clamps until glue dries thoroughly. well to smooth and remove nicks. 


100 











Dowels for corner joints are glued 
and tapped firmly in place. Then 
” left extending, 


cut off with % 


Then fasten top pieces. Hammer all 
joints together carefully. using a 
scrap block to avoid marking work. 





Make saw 
cuts as deep as hinges and chisel 
out wood between so they fit flush. 


Mark P Tt] for hi g 





Mechanix Illustrated 
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Screw holes are drilled in the two These supports are fastened to long Wood blocks 4”x6"xl" thick are 
pieces of wood which are to be used end sections with flat-head screws nailed at bottoms of end frames to 
as the supports for the canopy. countersunk slightly below surface. serve as supports for plywood floor. 
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Plywood floor is composed of two Frame for canopy is made of 42” x To obtain proper angles for sides, 
half-sections, each one of which is %” stock. The 6” vertical pieces fasten the pieces together tempo- 
hinged to a large end section. are notched in the bottom supports. rarily and mark off angles to size. 


Saw the angles on these lines and To hold the top canopy support, bore Cross members are glued and dow- 
assemble pieces with glue and aholein the wood justlargeenough eled in place. Awning is made of 
brads. Dress with plane and sand. to take around-head 4” x20 screw. canvas tacked on the framework. 
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Chapter 24—Blind Flying 


HERE'S a certain type of “soup” that the 

aviator frequently finds in his flying diet, 
and it’s one that isn’t nearly as palatable as 
the ordinary variety; it has been blamed for 
more cases of nervous indigestion than all 
other maladies combined. To the meteorol- 
ogist it is known as fog, or clouds, but it is 
just plain “soup” to anyone who flies. 

In previous lessons we have learned about 
fog and the process by which it is created, and 
we have seen also how it presents a hazard 
to safe flying in the form of low ceilings and 
poor visibility. In order to fly through it, 
the C.A.A. requires a pilot to undertake a 
special course of instruction in the use of 
certain instruments upon which he must rely 


A one-man blackout system is being used to train 
Army and Navy pilots in instrument flying. Landscape 
cannot be seen by pilot on top photo: he wears a 
pair of red-lensed polaroid goggles which make the 
green transparent windows appear black as in the 
bottom photo. He can see his instruments, however. 


























Instruments used in blind flying are numbered in the training panel above: (1) magnetic compass; (2) 
airspeed indicator; (3) turn and bank indicator: (4) rate-of-climb; (5) clock: (6) tachometer; (7) altimeter. 


in maneuvering his plane. It is impossible 
to fly blind without them; it has been tried 
by some daring individuals who have chosen 
to rely solely on their sense of “feel” and the 
“seat of their pants,’ but without success 
For awhile they might manage to hold their 
plane on an even keel, but in a short period 
they unconsciously begin to perform a series 
of acrobatic feats that would win first prize 
at any air meet, with a spin as the grand finale. 

Pilots with at least 200 hours flying time are 
eligible to take this instruction, and when 
they have completed their course, they are 
given a C.A.A. written and flight exam which 
they must pass successfully in order to obtain 
an Instrument Rating. The flight work in- 
cludes the use of instruments and radio range 
procedure; the ground work covers dead 
reckoning problems in wind drift, alternate 
airport, off-course and let-down. The dual 
time can be taken in a Link trainer which 
simulates actual instrument flight conditions, 
or under the hood of a two-seater equipped 
for the purpose. 

The instruments needed are: the airspeed 
indicator, magnetic compass, tachometer and 
clock (which we have already discussed in 
previous lessons), and three new ones: the 
rate-of-climb indicator, turn and bank in- 
dicator and, of course, the two-way radio. 

The airspeed, rate-of-climb and turn in- 
dicators are called “rate” instruments be- 
cause they tell the rate of speed, rate of turn 


and rate of altitude change respectively. The 
bank indicator, compass and altimeter are 
known as position instruments because they 
show the proper bank, the heading and the 
altitude of the plane above sea level. 

The turn indicator is controlled by the 
rudder, the bank indicator by the ailerons, 
the airspeed indicator by the elevators and 
the rate-of-climb by the throttle. 

The turn and bank indicator is a clever 
gadget. The “bank” device is a polished agate 
ball in a curved glass tube filled with a liquid 
to keep the ball from oscillating. It does not 
indicate the angle of bank, but shows when 
the proper bank for the turn has been estab- 
lished, at which time the ball will be centered 
in the tube. The turn indicator is a gyro 
instrument with a single vertical pointer on 
the dial, free to swing to the right or left to 
show the direction of turn. When this pointer 
covers the single white mark on the dial 
directly to the right of the vertical, the plane 
is turning to the right at the.rate of 180° per 
minute, which is considered a normal turn. 
When it covers the single white mark on the 
left, a left turn at the same rate is being 
performed. 

The rate-of-climb indicator is composed of 
an airtight case containing a diaphragm con- 
nected to the outside air pressure. One side 
of the diaphragm connects to a pointer by 
means of a linkage system. The dial of the 
instrument usually is calibrated in thousands 
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of feet per minute. As the plane decreases 
altitude and outside air pressure increases, 
the diaphragm expands, moving the pointer 
and recording the rate of descent. When the 
plane has resumed normal flight, air leaks 
into the instrument case through the leakage 
tube and the diaphragm returns to its original 
position and the pointer returns to zero. A 
similar process takes place when the plane 
climbs, except that here the diaphragm col- 
lapses and the pointer moves in the opposite 
direction. 
Let’s see how Jenny can be made to behave 
in a few elementary maneuvers. 
For straight and level flight: 
1. Center the turn indicator with the 
rudder to keep the nose straight. 
2. Center the bank indicator with the 
ailerons to keep the wings level. 
3. Maintain the airspeed indicator at 
cruising speed with the elevators. 
4. Keep zero rate of climb with the 


throttle. 
That’s all there is to that! Now for a climb 
and a glide: 
1. Center the turn-and-bank indicators 
as above. 


2. Set the throttle at the normal posi- 
tion for a climb. 

3. Keep the airspeed indicator at normal 
climbing speed with the elevators. 

4. Read the rate-of-climb indicator in 
feet per minute. 

Level off and: 

1. Center the turn-and-bank indicators. 

2. Close the throttle. 

3. Maintain normal gliding speed on 





Rate-of-climb indicator tells speed of ascent or de- 
scent; is actuated by pressure changes with altitude. 
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Link Instrument Flying Trainer teaches students to 
fly “under the hood.” Instructor checks from his desk. 


the airspeed indicator with the ele- 
vators. 

4. Read the rate of descent in feet per 
minute on the rate of climb indicator. 

In turns the compass is unreliable and can’t 
be trusted. A 90° right turn is made with the 
help of the turn indicator as follows: 

1. Start the turn by using right rudder 
until the pointer of the turn indicator 
covers the white mark on the right 
of the dial. 

2. At the same time center the bank in- 
dicator with the ailerons to maintain 
the proper bank for the turn. 

3. Center the rate of climb with the ele- 
vators. 

4. Keep the airspeed indicator at cruis- 
ing speed with the throttle. 


Parts: (1) diaphragm; (2) leakage tube: (3) link: (4) 
arm: (5) shaft; (6) sector: (7) pinion; (8) pointer. 


Mechanix Illustrated 
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Turn indicator is a gyroscope instrument recording 
tate of turn. Parts: (1) air intake jet; (2) gyro wheel: 
(3) frame; (4) balance plate; (5) lever; (6) U-arm: 
(7) centralizing spring: (8) pin: (8) fork; (10) hand- 
staff assembly; (11) pointer: (12) piston; (13) cylinder. 
Bank device with ball in tube (right) shows when 
the correct bank for a turn has been reached. 


Thirty seconds on the chronometer or clock 
on the instrument board will indicate that 
the turn has been completed, the new course 
being 90° to the right of the original course. 
A left turn is made by using left rudder and 
by having the pointer of the turn indicator 
cover the mark on the left of the dial. 

A 45° turn requires 15 seconds; a 180° turn 
—1 minute; a 270° turn—90 seconds; a 360° 
turn—2 minutes. 

After every maneuver, opening the throttle 
to normal cruising position and centering the 
indicators returns the ship to level flight. 

All of this sounds pretty simple, and it is. 
All the pilot needs is practice and the de- 
velopment of the ability to interpret quickly 
the reading of his instruments in terms of 
the attitude of his plane. His two-way radio 
keeps him in touch with the traffic control 
tower which tells him the course and altitude 
he must maintain in order to avoid colliding 
with other planes flying in the “soup.” Then 
too it can be used for the various methods of 
radio navigation already mentioned. 

Some of our larger airliners are equipped 
with the Sperry gyro horizon. Like the turn 
indicator, this instrument, also, utilizes a 
gyroscope in its construction. The dial re- 
sembles the real horizon; it carries a gyro 
actuated miniature airplane and horizon line, 
and shows the pilot his plane’s position in 
banks, level flight, climbs and glides. When 
he banks, the miniature plane banks also, 
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and its wing tips indicate the angle of bank 
on a scale around the edge of the instrument. 
When he climbs, the plane is shown above 
the horizon line, and when he glides, it is 
shown below the line. 

On newer types of gyro horizon instru- 
ments, a short, white, horizontal bar, repre- 
senting the plane, is fixed to the face of 
the instrument, and the white horizon line 
beyond this “plane” is connected to the 
gyroscope assembly. Thus the horizon itself 
moves as the plane changes attitude, and the 
pilot flies with respect to its position just as 
though he were looking through his window 
at the real horizon. 





The School Shop aviation lessons are being 
published in book form titled HERE'S HOW TO 
FLY; it's a book you'll need if you are planning 
to do any flying. 

There are 2! chapters and over 200 illustrations 
covering history, aerodynamics, navigation, mete- 
orology, engines, load factors and parachutes, 
and a special chapter of 200 multiple-choice 
questions and answers like those used on C.A.A. 
Private Pilot Examinations. The price is $2.50. 
Copies may be obtained by writing to the Avia- 
tion Editor of MECHANIX ILLUSTRATED. Make 
check or money order payable to the publishers, 
Duell, Sloan and Pearce, of New York. 
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Comfort a la Goldberg 


Our old pal, Sgt. Wilford 
Vasher, who has more 
ideas than Winchell, is 
baek again this month with 
what Wilkie Collins might 
have called a terribly 
strange bed. As a matter 
of fact, civilians living in 
crowded areas where housing is at a pre- 
mium might find this bed a solution to 
their problems since it really carries all the 
conveniences of home in “digest” form. 
Framework is the standard mosquito bar 
and backboard is composition board. The 
shelf carries various odds and ends: also 
included is ash tray, book rack, bed light 











and hooks for accessories. A final touch (not 
illustrated) is the placing of clean clothes 
under the mattress for preservation and 
pressing. Sgt. Vasher signs his letter “Yours 
for jungle comfort,” which is an understate- 
ment if anything. 


Match, Buddie? 


Two GI’s have sent us virtually the same 
idea in slightly different forms, so we suggest 
you look ’em both over and select the one 
you like best. Pvt. Ernest R. Weidhaas, 
Camp Reynolds, Greenville, Pa., and Pvt. Joe 
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Veil, Barksdale Field, La., have cir- 
cumvented the match shortage by 
making nifty cigarette lighters from 
old .50 cal. bullets. 

Both boys use the basic lighter 
sold in the PX’s and adapt them to 
the shells. Pvt. Weidhaas discards 
the lighter cover and inverts base 
into .50 cal. cartridge. 

Result is something that looks just 
like the original ammunition, but serves 
a more peaceful purpose. Pvt. Veil’s 
lighter is very similar, except that the 
shell is sawn in half and the lighter 
placed in the bottom section. A “collar” 
is soldered inside the bottom half so the 
top can be fitted on snugly. The shells are 
given a high polish for appearance. It is 
not advisable to lacquer them as the lacquer, 
being highly inflammable might catch fire 
when the lighter is struck. 








Your Wartime Pants 


“*Those doggone fatigue pants pockets!’ 
You'll hear many a GI gripe about them— 
if you can get your hand in them you can't 


Mechanix Illustrated 
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withdraw anything from the pockets without removing 


pants! 


“Well, there’s a remedy for those new pockets, other 
than ripping them completely off. If your supply sergeant 
is strict about alteration of GI goods just cut the stitches 
on one side of the pocket (back is best) and sew it on 


again a little closer to the other side. This 
will give you more room at the entrance, but 
restricts the size of articles that can be 
carried. 

“A better method is to remove both pockets, 
shorten them and re-sew on the back of the 
pants like regular back pockets. If you prefer 
side pockets remove flap and button, cut from 
the top front of the pocket to a point 3 to 5 
inches from the top back. Hem edges, as 
shown in sketch. Instead of narrowing the 
width of the entrance on some models, it is 
possible to rip enough threads at the entrance 
to cause the bellows side to run clean to the 
top. If you have this model you are lucky, 
for there’s only 2 inches of sewing to do on 
each pocket. 

“The fatigue jacket pockets are sometimes 
the same way—too deep to reach bottom 
without busting an arm. The simplest method 
is to merely sew the pocket shut at desired 
distance from the top. Fancier jobs are done 
by moving the pocket up and cutting the top 
off. No doubt the government will make 
these modifications itself in time, but mean- 
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while the above suggestions will make your 
own ‘foxhole with buttons’ (apologies to Bob 
Hope) more livable.” 


Pfe. Arthur Drummond 


Overseas. 


Bel# Buckles 


As in the case of the lighters, two lads sent 
in this buckle decoration idea simultaneously, 
so each will receive a check. Brass or other 
metal belt buckles can be distinctively. deco- 
rated with .30 cal. bullets. The bullets, or 
entire shell case including bullet, are sawn 
in half lengthwise. The hollow is filled with 
melted solder and pressed against the surface 
of the buckle, which should be heated. After 
cooling, a good polishing will put a beautiful 
finishing touch to the job. 

This idea was submitted by Pvt. Lester 
Cavna, Camp Stewart, Ga. and Cpl. A. 
Janelli, Harvard Air Base, Neb. 


Tear Repair 


Here’s a neat one from John E. Hamburger. 
U.S.C.G., New London, Conn. Says John: 
“The other day I found a small tear in my 
blue pants. Being in [Continued on page 142] 





SERVICE MEN, ATTENTION! 


This is your department, and if you like it enough to 
want to make it better, you can. It's all up to you! 
Send in your ideas—anything you think may help your 
buddies in the Army, Navy or Marines. You'll be help- 
ing yourself too, because MECHANIX ILLUSTRATEt 
pays from $2.50 up for material used. Address "Ideas 
for Service Men,"’ MECHANIX ILLUSTRATED, {501 
Broadway, New York 18, N. Y. 
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In his second article, 
MI's radio expert tells 
how to keep your 
phonograph turn- 
table in tip-top run- 


ning condition. 
by John H. Potts 


URING the past few years so many more 
people have become interested in 
record playing as a form of home entertain- 
ment that the demand for equipment for 
this purpose has become far greater than 
ever before. Because the supply of new ap- 
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paratus at this time is naturally far below 
normal, a great many of the older types of 
record reproducers are being put back into 
service. Often their performance can be im- 
proved by simple servicing operations so that 
very satisfactory operation results. Further- 
more, troubles which develop due to improper 
installation or minor deficiences in the per- 
formance of turntables and pickups are often 
rather easy to overcome. 

Let’s consider some of these methods. In 
installing a record player for use in conjunc- 
tion with the audio amplifier of a radio re- 
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Noisy gears, causing hum or rumble in 
your records, can be detected by listen- 
ing through motor speed adjustment 
screw with screwdriver placed in slot. 


ceiver, the wire lead from the pickup should 
connect to the grid of the first amplifier tube. 
This connection is made in a wide variety of 
switching methods in commercial receivers, 
but a simple method which works is to break 
the audio circuit in the receiver at the point 
marked (X) in Figure 1 and cut in a closed 
circuit jack of the type shown in Figure 2. 
If the pickup lead is then wired to the tip of 
a phone plug, and its shield to the shank, it 
will be properly connected to the amplifier 
when the plug is inserted in the jack. At the 
same time, the radio circuit will be opened so 
there will be no interference from received 
programs while the pickup is in use. 
Phonograph pickups are of two major 
types, crystal and magnetic. The older types 
of magnetic pickups are now obsolete and 
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should be replaced by those using a crystal. 
Early magnetic pickups were heavy, and 
caused considerable wear on records. Be- 
cause the latter are precious these days, no 
pickup which exerts more than three ounces 
pressure on the record groove should be em- 
ployed. Crystal pickups come well within 
this figure. While there are some very ex- 
cellent light-pressure magnetic types, these 
are so expensive that their use is confined to 
exceptionally high-grade sound and broad- 
cast studio equipment. 

Crystal pickups are of high impedance, 
about 75,000 to 225,000 ohms at 1,000 cycles. 
Because of their high impedance, the con- 
nection from the pickup to the amplifier must 
be carefully shielded, and the shield grounded, 
to avoid picking up hum. An example 
of a typical arrangement is shown in 
Figure 3. The shielded lead inside the 
pickup connects to the volume control, 
R, and another shielded lead from the 
moving arm of the volume control to 
the amplifier grid is employed. It is 
extremely important that both shields 
be joined and grounded. A break in 
the shield, or failure to ground same, 
will cause hum, particularly when the 
pickup arm is touched. In making this 
connection to a-c/d-c receivers, the 
shield itself should have an outer cover- 
ing of insulation. Otherwise, there is a 
possibility of getting a shock when the 
shield is touched because one side of the 
power line is grounded, and the 
grounded side may not correspond to 
the side to which the chassis, and pickup 
wire shield, are connected. 

For a crystal pickup, the volume con- 
trol resistance should be at least five 
times the impedance of the pickup at 
1,000 cycles. This means that its resist- 
ance should be not less than about 0.5 
megohms with the lower impedance 
pickups, and greater than 1 megohm 
with the higher impedance types. It 
must be remembered, too, that the 
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pickup volume control is often in shunt with 
the grid resistor or volume control of the 
radio receiver, so that the actual resistance 
across the crystal may be considerably lower 
than that of the pickup volume control alone. 
If the resistance is less than five times the 
pickup impedance, reproduction of low fre- 
quencies will suffer. Sometimes this is an 
advantage; for example, when the reproduc- 
tion is “boomy” or rumble is present. In 
such cases, a lower resistance volume control 
may be used, or a resistance may be shunted 
across the volume control, as shown in 
Figure 4, to reduce the response to lower 
notes. 

More often, a tone control which attenuates 
the higher notes is an advantage. Occasionally, 
record reproduction from a crystal pickup 
suffers due to excessive loudness at some par- 
ticular frequency in the higher range. Actu- 








Rumble may also be caused by hardening of rubber motor 
mounts (arrow) or uneven tension of bolts holding them. 
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ally, this is caused by mechanical resonance 
in some part of the reproducing system. Some- 
times a change in the type of needle employed 
will correct the trouble; or the pickup itself 
may be defective. Often the real cause is 
very difficult to isolate and correct. If such 
is the case, the circuit of Figure 5 may be 
employed to advantage. Suitable values are: 
R1-50,000 to 75,000 ohms; C-.0002 to .001 mmf; 
R-1 megohm. 

Another, and somewhat simpler, tone 
control, which requires no condenser, is 
shown in Figure 6. Here Rl may be 
250,000 ohms and R, 1 megohm, for proper 
operation. The overall output will also be 
reduced when the higher frequencies are 
attentuated. 

A steady hiss when the pickup is in opera- 
tion may be caused by a worn record or an 
unsatisfactory type of needle. Many of the 
better pickups employ sapphire needles 
which, when tracking properly, generally 
work out well. There are many other types 
of needles which should be tried if the pickup 
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Correct adjustment of governor is essential to smooth, 
noiseless operation. Pencil indicates governor set screw. 


is of a type which uses interchangeable 
needles. 

A great many troubles in record reproduc- 
tion are associated with the turntable. If the 
turntable does not operate at a precisely uni- 
form speed, “wow” may result. This is a 
variation in pitch of a sustained note, and is 
intolerable to most music lovers when the 
effect is pronounced. It may be readily de- 
tected by using a stroboscope disc and neon 
lamp. If, when adjusted to proper speed, the 
disc image wavers and “floats,” wow is pres- 
ent. In the older types of turntables, this 
trouble is prevalent. Even some of the low- 
priced present-day turntables are afflicted to 
some degree. Mechanical noise and rumble 
are other common faults. 

Causes of irregular operation of the turn- 
table motor are usually improper lubrication, 
gear wear, or, in the case of induction disc 
motors, poor governor action. The last named 
fault is rare. 

A simple method of detecting improper 
operation of gears is illustrated in the photo- 
graph, page 108. By placing a screwdriver 
point on the motor speed adjustment screw 
of the induction-disc motor shown, and press- 
ing the handle of the screwdriver against the 
ear, the sound of the motor will be readily 
apparent. When running properly, the sound 
will be steady and even. If operating improp- 
erly, a varying, grinding sound will result. 

The operation can often be brought back to 
normal by simply greasing the gears and oil- 
ing the governor. When the gears are badly 
worn, this won’t help much, but in such cases 
simply taking the motor apart and putting it 
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back together will often do the trick. The rea- 
son is that excessively worn portions of one 
gear then no longer mesh with similar worn 
faces of another. A tighter fit is then secured 
and better operation results. 

Sometimes [Continued on page 132] 
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P jastics, already proved in war, demonstrate their 
many advantages and varied uses. Now the plastics in- 
dustry looks forward to the postwar period when they 
will be used in countless new ways... improving old 
products, creating new ones. A growing industry needs 
men to grow with it. That's why plastics offer remark- 
able opportunities to persons of ambition and foresight. 


LEARN AT HOME-— You can learn plastics in your 
spare time at home without interrupting your present 
work. The Plastics Institute has developed a thorough, 
easy-to-understand course of training, requiring no 
previous technical experience. It offers complete, au- 
thoritative training based on industry requirements. 


FASCINATING COURSE —The lessons are readily 
grasped and practical. Every step is made clear with 
graphs, diagrams, pictures. Actual specimens of plastics 
materials are furnished. A bi-weekly bulletin, “Plastics 
Trends, keeps you posted on new developments. 
MI-2, 122 E. 42nd St., New York 17—Dept. MI!-2, 


Dept. 







FREE BOOKLET 


Send For It Today! 





PREPARE M@Q@W To Go ALONG! 


221 N. Lo Salle, Chicago 1—Dept. 


SPECIAL RATES FOR SERVICE MEN 


INDUSTRIES TECHNICAL INSTITUTE 


Plastics Industries Technical Institute 


ARE GOING 
PLACES! 





COMPREHENSIVE—Learn the various phases of 


plastics from this course . . . materials, designing, mold- 
ing, fabricating, estimating and plant management. 
Acquire a basic knowledge of plastics that can be 
invaluable in preparing you to take your place in this 
great new industry. 


EXCLUSIVELY PLASTICS —The Plastics Institute is 


America’s oldest and largest plastics educational organ- 
ization which devotes all of its facilities exclusively to 
plastics. It is held in high esteem by members of the 
plastics industry. Many of our graduates hold respon- 
sible positions in the plastics field. 


START YOUR FUTURE—TODAY! Mail the cou- 
pon below now! We will send you an interesting 
booklet filled with valuable information on plastics and 
tell you how, at small cost, you can prepare for a career 
in this important industry. Don't put it off! Mail today! 


MI-2, 186 S. Alvorado, Los Angeles 4 





Mail in Envelope or 











221 N. La Salle St., Dept. 





MI-2 ,-Chicago 1 


paste on penny postcard 


















Gentlemen: Please send me the booklet "World of Plastics’’ and information 


on your training program. I understand there is absolutely no obligation. | 

Name o<cnnd A NININs Kenakecscsanccsoasenetees | 

Street : : yee 

City Zone State.. ESR atone | 
Veterans: Check here for information about GI training privileges. | 


If under 18: Check here for special booklet. 















Pen FillingsStation 


When you drew plans of shop 
projects be sure to have this 


accessory near your board. 


HE draftsman who uses a 

Leroy lettering pen will 
find this ink stand a complete 
service station for his outfit. A 
wide-mouthed ink bottle gives 
instant delivery of ink by means 
of a medicine dropper; a drawer 
at the right holds points in 
readiness; a cleaning tank 
dunks up to six dirty points at 
a time, and the front extension 
parks the scriber, protecting its 
stilus and pen from injury when 
it is laid aside. 

The device, minus its dunking 
cage, is just as useful for 
general ink drawing, as the 
medicine dropper unfailingly 
supplies ink to a ruling pen, and 
the wide mouth of the bottle 
allows entry of an ordinary pen 
without smearing the grip of 
the holder. 

The ink bottle is an inexpensive drawing ink 
container bought at a five-and-ten, measuring 
134”x2”; while the cleaning tank is a vaseline 
bottle 144”x2%4”. 

The stand can be easily made by hand from 
scraps of wood. Lay out the upper section 
by drawing two circles 344” in diameter cen- 
tered 24%” apart, with the edges defined by 
lines drawn tangent. Bore holes to fit the 
bottles. The center section has ends 4” in 
diameter, but the back edge is trimmed %” to 
make it flush with the upper section. The 
lower part is like it but has the extension for 
the scriber. Round the upper corners of the 
upper sections by chamfering them %” and 
then trimming the corners, smoothing with a 
cabinet file and sandpaper. Hollow the park- 
ing trough with a gouge. Glue the parts to- 
gether with the bottle holes aligning. 

The caps are 2” discs 42” thick bored to re- 
ceive the bottle caps, medicine dropper, and 
cleaning cage shaft. Secure the caps and the 
dropper with celluloid glue. 

The cage is a 1” plastic disc pierced by six 
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Convenience of lettering pen filling station can be seen 
in above photo. Entire drawing accessory is made of 
small bits of workshop scraps and dime ink jar. 


Mechanix Illustrated 




















1” holes equally spaced near the edge, and 
a center hole. Use a piece of 44” dowel stick 
for the shaft, whittling a tenon on the lower 
end to fit the disc, which is held with a blob 
of celluloid glue beneath. Glue a handle of 
the same size as the rubber bulb of the dropper 
to the shaft, and coat it with celluloid glue to 
protect it. 

The drawer opening can be made before or 
after assembly. Cut the drawer piece long so 
that the front can be scribed and fitted to the 
stand. Bore and chisel the hollow part and 
drill to take the pen points. At the opposite 
end of the stand bore a 4%” hole to receive the 
false handle corresponding to the drawer 
handle. 

Make the bottle clamps by cutting the heads 
off 134” wood screws and fitting them with 
dowel handles secured by pins cut from brads 
that are driven into holes bored for them. 
Drill the back of the stand to permit the 
clamps being screwed in, and cut off the points 
of the screws so that both clamps will project 
equally. 

To install the bottles, screw on the caps and 
hang the bottles in place by their caps. 
Tighten the clamps, turn the stand upside 
down, and drive three small screws in each 
bottle hole, touching the bottoms. These will 
prevent the bottles from sinking below reach 
if the clamps become loosened when the caps 
are off. Fill the ink bottle half full of drawing 
ink and the cleaner tank half full of household 
ammonia. 

Finish the piece with alkali-resistant paint 
or varnish. 

Various other types of pen points can be 


February, 1945 


At right, unit in use with all parts open and visible. 


Completed lettering pen filling station presents a pleasing and practical appearance. Rounded surfaces elimi- — 
nate possibility of cuffg or sleeves catching on ink unit. 


accompanied with slight alterations in the 
pen point drawer and the plastic cage. 

Felt may be glued or cemented to the under 
side of the lettering pen filling station to add 
a finished appearance and to provide a smooth 
surface that can be slid about easily. 

If the unit is to be carried or moved about 
extensively it is advisable to secure jars with 
some sort of ridge around the top edge into 
which the set screws may be turned. This 
will provide a secure grip so that the jars will 
not slip out of the unit or lift out accidentally 
when the top is removed. 

While the dimensions shown are adapted 
to regular size ink jar and also to an easily 
obtainable jar size for the cage housing, the 
proportions or overall size of the lettering pen 
filling station may be changed to suit the size 
of the materials on hand. 

When painting or varnishing the completed 
unit do not paint the channel into which the 
pen point drawer slides and leave the sliding 
surfaces of the drawer itself also unpainted. 

For certain types of pens it is sometimes 
helpful to draw out the tip of the medicine 
dropper with pliers while heating over a gas 
flame. The tip may then be broken off at 
the desired point to give a finer tube which 
will prove to be an even more convenient ink 
dispenser, and one that will practically elimi- 
nate the chance of spilling or blotting. 

Pen wiping cloths or other cleaning ma- 
terials can be held to the rear of the lettering 
pen filling station by a thumb tack. They 
will be readily accessible when needed and 
where they will not get in the way or slip 
about on the board with resultant smudges. 
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LATHS BETWEEN JOISTS serve 
to provide better support when 
laying flooring above a sub floor. 
A lath should be laid above each 
joist and other laths should be 
laid parallel and midway between 
joists. This arrangement adds nail- 
ing area and permits the use of 
short lengths of flooring and also 
affords superior insulating qualities 
and strength. All round rigidity is 
improved. 

















BORING HOLES IN CEMENT 
at the rate of about an inch in ten 
minutes is possible using an ordi- 
nary brace and the combination 
drill shown. The drill bit is made 
by welding a super carbide tipped 
drill with a round shank to the 
cut off shank of an auger bit. As 
the carbide drill suitable for cut- 
ting concrete is made for power 
drill use, it stands up well in the 
brace. 
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REDUCE FAUCET SPLASH by 
inserting pleated brass or copper 
liner in the end of the faucet. Use 
shim brass or copper about an inch 
wide. Pleats should be about 7” 
wide. When metal has peen pleated 
form into cylinder. 
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ACCURATE MICROMETER WORK on 
cylindrical surfaces is possible through the 
use of a ball bearing between the microme- 
ter anvil and the concave surface being 
miked. First carefully mike the ball bearing 
and thereafter when using the ball to give 
point contact, subtract its diameter. 
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tee PAINTING VENETIAN BLINDS 
= is made both simple and thor- 
. ough with this special spray paint- 
h ing jig. Slats may be turned over 
e and painted on both sides by tak- 
“ ing hold of unpainted end sur- 
- faces. Wedges support slats by 
of edges only and hold them above 
ad jig proper. Jig may be made of 
es cheap lumber to hold required 
= number of slats. After using, jig 
can be folded for storage. 
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eS RESTORING AUGER BITS 
“a becomes a simple task by this 
g easy and effective method. Soft 
4 cotton twine is first soaked in 
e light oil. Valve grinding com- 


pound is then rubbed into the 
twine. By winding the twine 
around the rusted bit as shown, 
and pulling it back and forth, the 
bit is given a high polish. Wipe 
off thoroughly after polishing, 
and coat with oil. 


HANDLING ROUND WORK in the weld- 
ing shop or on a soldering, brazing or layout 
job is greatly simplified by the use of a 
board with holes drilled at various distances 
to take furniture casters as shown. Space the 
casters according to the diameter of the work. 
Work may then be revolved with ease. 








VALVE GRINDING 
COMPOUND RUBBED 
INTO CORD 









DOWELS HOLD BOOKS UP 
on edges of end shelves of book- 
case and add to the appearance as 
well in this novel arrangement. 
Dowels are inserted from bottom 
with holes in top shelf only deep 
enough to hold ends in place. 
Care should be taken to bore 
holes so that dowels will be 
parallel when in place. 
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Your car needs careful attention, particularly 
during wartime. If you have a problem with 
your car, ask Mr. Russell. Just send stamped, 
self-addressed envelope to him at Mechanix 
Illustrated, 1501 Broadway, New York 18, N. Y. 











OOR LOW SPEED OPERATION, espe- 

cially in cold weather, often can be traced 
to air leaking into the intake. See that the 
manifold nuts are tight and that any leaky 
gaskets are replaced. Fig. 1. 

HEARING A CLICK in the oil gauge 
worried B.N.M. because he thought it was 
trouble being telegraphed from the engine. 
He was pleasantly surprised to find that the 
noise simply warned that the crankcase oil 
was badly thinned out. 

THUMBS DOWN ON SHORT CUTS that 
merely skip over the facts. This is my advice 
to the reader who wanted details on the 
process of refitting a new piston to a brake 
master cylinder. There’s no point in this 
because this cylinder usually is etched and 
should be replaced anyway. That means tak- 
ing off the whole unit. Fig. 2. 

DIFFICULT STARTING, after the car has 
been standing several days, indicates that 
the carburetor float bowl is leaking. That is, 
assuming cranking speed is normal and that 
exposed ignition parts are not moist from con- 
densation. The engine should start when it 
has been cranked enough to activate the fuel 
pump. Too much delay suggests that the fuel 
pump’s pressure is too low. 

IT MAKES A DIFFERENCE how you lu- 
bricate the distributor shaft. Some cars re- 
quire ordinary soft cup grease; others need 
oil. Still others need a more fibrous grease 
that will lubricate without risk of traveling. 
Unless these precautions are observed there’s 
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a good chance that lube will not oil well 
enough or so generously that it works up into 
the distributor head. 

WHEN ADJUSTING TAPPETS always 
check clearances with the engine hot, not 
cold. Car makers usually give hot engine 
clearances because they have learned that 
engines have different heat characteristics. 
Checking clearances when an engine is at its 
own particular operating temperature catches 
the valves “red handed.” While doing the 
work be sure to run the engine occasionally. 

BETTER STARTING in cold weather is ob- 
tained by simply wiping off the tops of spark 
plugs, distributor and coil. Use a dry clean 
cloth free of oil. This trick wipes away any 
moisture from condensation, thus checking 
external high tension shorting. Fig. 4. 

OVERSIZE TIRES may be necessary to use 
in these days of emergency substitutions, but 
if you are obliged to use one on a front wheel 
be sure to cut the wheels all the way to the 
side of the newly mounted tire to see if it 
scrapes against the frame or drag link. Fig. 5. 

THAT GALLOPING ENGINE is no fun. 
Maybe, as in the case of a friend of mine, it 
is due to a clogged screen in the control tube 
of the choke thermostat. Heat from the ex- 
haust manifold is thus delayed reaching the 
thermostat, and the over-rich mixture then 
forces the engine to stumble. 

HOTTER SPARK PLUGS are the answer 
to poor ignition during winter. Unless plugs 
are hot enough their points will become sooty 
and oily due to failure to burn off oil that gets 
to them. Because engines are older they 
pump oil more freely, and in winter they run 
too cool. It all adds up to harder work for 
the plugs of the heat type originally specified 
for the engine. Fig. 6. 

SPUTTERING AND STALLING when try- 
ing to accelerate is a good indication that the 
carburetor mixture is too lean. This can also 
be due to failure of the acceleration pump to 
feed the extra gas. Service the pump. 

Hint of the Month 

If you suspect that the radiator is the cause 
of overheating a simple but effective test is to 
pour hot water into the radiator when it is 
cold and empty, and then immediately feel 
the core. If there is a cold spot you'll know 
it indicates a clogged section. 

Also an improvement over the usual “flow” 
test for a radiator is to insert a garden hose in 
the filler neck and start a good flow of water 
the instant the lower water hose is discon- 
nected. If the radiator tends to overflow you 
can be suspicious that the radiator isn’t clear. 
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ARMY TRUCK 


AND TRAILER 


Display model or realistic pull toy, this 
easily built miniature Army truck is tops. 


by Hi Sibley 


HE familiar troop-carrying truck is pre- 

sented here in an all-wood model, to- 
gether with trailer. Both of these are 
considerably simplified to make construction 
easy but retain proper proportions. 

Side and top views are shown in Fig. 1. 
A smaller edition of the truck and trailer 
model can be constructed by reducing the 
size of the squares. End views of the outfit 
are shown in Fig. 2. 

For a faithful repreduction of the original 
truck, construction is reduced to the simplest 
form as illustrated in the assembly drawing, 
Fig. 3. Hood, chassis of forward portion as 
well as that under the personnel carrier are 
solid blocks of white pine. The cab is built 
up of \%-in. material, with scroll-sawed 
window openings, and a rounded top of white 
pine. Cellophane can be cemented inside the 
window openings. Seats are installed each 
side of the body with five bamboo bows to 
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support the tarpaulin top. Fenders are scroll- 
sawed and glued to the sides of hood. A 
radiator guard or grill is built up of thin 
balsa or white pine strips glued together as 
shown in Fig. 4. The top member is bamboo, 
heated over a light bulb and bent at the 
corners. The unit is supported on the bar 
extending from fender to fender, and also 
rests on the forward end of the chassis just 
below the radiator. Make the headlamps of 
wood, and cement disks of tinfoil on them, or 
paint aluminum. The bumper is merely a 
wooden bar secured to the end of the chassis. 

Wheels should be turned from close- 
grained wood, such as maple, in the profiles 
shown in Fig. 5. Single front wheels have a 
different face than the double rear wheels. 
For convenience of assembly, axles are made 
flat instead of rounded, as the effect will be 
satisfactory, only partially visible under the 
truck. 

The tarpaulin is simply a rectangle of 
muslin with wide hems at the ends to receive 
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Side and top views of truck and trailer model. Cloth tarpaulin may be of olive drab material or painted. Smaller 
version of model may be made by building on basis of smaller squares. Hem edges of tarpaulin for strings. 


draw strings, Fig. 6. The latter are tied to 
the ends of small brads, and brads are also 
used to fasten the cloth at the bottom of the 
bows. The trailer body is a simple box— 
and should also be provided with a tarpaulin. 
Assembly is illustrated in Fig. 7. The trailer 


wheels are the same as those on the front of 
truck, except that spokes are not painted in. 
Trailer tow-bar (see Fig. 7) is a tapered 
wood bar with hook and eye at forward end. 
Spray both units olive drab, including the 
tarpaulins. 
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BACK VIEW 














Front and rear views of truck and rear of trailer. Note that differentials of front and rear drive are not in center 
of axles. Notch in bumper is for winch cable or chain. Length of small chain fastened to underside pulls it. 
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Detail sketch of truck chassis and miscellaneous parts. 
Miniature brake drums act as axle end washers. Be 
sure holes through wheels are drilled straight if the 
model is to be used as a toy. Drive shaft is dowel. 


Flat paint makes the most realistic job. 
This is especially true of the black paint used 
on the tires. If you have a flair for detail you 
may want to enhance the realism of your 
model by carefully filing the treads into the 
tires. If a child is going to use the model as 
a pull toy notches may be filed in the sides. 
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Dimensions of tarpaulin to suit model size in squared drawing. 
Formed over frames on truck and trailer it has covered wagon ap- 
pearance. At right, axle and trailer tow bar and trailer details. poh rn Sa H 
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TRIPOD TILT-TOP 


A tripod head with vertical 
and horizontal motion; easily 
built by the amateur machinist. 


WHE head described here calls for the use 

of a lathe, but a study of the drawings 
might suggest substitutions if no lathe is 
available. They show complete assembly of 
the various parts, besides details of these 
parts. The stock metal used was salvaged 
from the scrap box with the exception of the 
4” pipe tee and plug which was purchased 
at a cost of fifteen cents. The wooden handle 
for the vertical lock and the knob for the 
horizontal lock screw were turned out of a 
discarded chair leg. They may also be made 
from any other scrap hardwood of suitable 
size. 

The camera set screw can be any convenient 
14x20 set screw or can be made from a %” 
shaft by turning one end to 4”, threading 
and removing the last ;*;” of thread to allow 
the screw to slip freely after it passes through 
the top plate. The %” end is knurled or cut 
with a triangular file for gripping when 
tightening the camera to the plate. The length 
of the thread will depend upon the depth of 
the tripod socket on your camera. 
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All parts of the head can be made from scrap pieces. 












’ AER SR 
Finished unit. Handle is converted screw driver. 
A ¥4” pipe tee, with a solid plug, is the basis 
of the vertical swing. The plug is drilled and 
tapped to %x20, tightened into place and the 
other two openings drilled out to %”. The 
U arm holds the %” shaft, the axle of the 
vertical swing. It is made from 7” sheet 
metal with the two ends cut to slightly less 
than the outside diameter of the pipe tee. 
The 1%” shaft is cut from 7” to 34” longer 
than the pipe tee to allow ease of motion 
when the vertical lock is released. Both ends 
of the shaft are drilled and tapped to 4x20. 
The horizontal locking screw is a wooden 
knob drilled out to take a %4x20 bolt tightened 
to the knob as indicated. A small drawer- 
pull knob could serve here. Diagram shows 
the assembly for horizontal motion and 
attaching to the tripod. These pieces can be 
made from a 1” bolt, the head to serve as the 
part to take the tripod screw. The spindle 
of this piece is finished to a sliding fit of the 
3g” bore of the cylinder. 
The vertical locking device is a %” rod 
threaded at both ends to %x20, with one end 
forced into [Continued on page 134] 











Parts before assembly. Vertical swing is pipe tee. 
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3rd PRIZE 


JUNE BREEZE 





Submit contest prints unmounted—no larger than 810 
inches. With each print list camera, film, lens opening 
and shutter speed, illumination and developer. Write 
your NAME and ADDRESS on the back of each print 
and wrap securely with cardboard or corrugated 
stiffeners. ENCLOSE POSTAGE for the return of 
unused prints. Published prints cannot be returned. 
Judges are MI! editors. In case of a tie, duplicate prizes 











will be awarded. Address: Photography Editor, 
MECHANIX ILLUSTRATED, 150! Broadway, New York 
18, New York. 
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PHOTO CONTEST 


FIRST PRIZE ($10.00): Waiting, by John P. King oj 
Cumberland, Md.; taken with an S. S. Dolly on 
Superpan Supreme. SECOND PRIZE ($5.00): Aunt 
Jemima, by John Makar of Detroit. Mich.; taken with 
a Rolleiflex on Verichrome. THIRD PRIZE ($4.00); 
June Breeze, by Bill Ficklin of Ithaca, N. Y.: taken 
with a Speed Graphic on Plus X. FOURTH PRIZE 
($3.00): Hide And Seek, by Dr. I. K. Moorhouse of 
Beaumont, Texas; taken with a Speed Graphic on 
Plus X. 


AUNT JEMIMA 


4th PRIZE 


HIDE AND SEEK 
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When Developing Prints 


ARGE prints have a tendency to stick 
to the bottom of the developer tray 
and might be damaged when pried 
loose. If a length of wire is placed in 
the bottom of the tray at the end, it will 
keep one end of the print off the bottom, 
making it easy to remove simply by 
lifting the wire. It is bent to conform 
with the inside of the tray, as shown. 
Use a piece of brass wire which will not 
be affected chemically by the solutions. 





Homemade Lens Brush 


HANDY lens brush in a dirt-free 
£X container can be made from a dis- 
carded nasal inhaler. Cut off the major 
part of the inhaler stem, leaving 34” of 
the tube above the base. Fasten a brush 
in this base with plastic cement. 
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Shield For Finder 


NSTEAD of using your hand to shield your 
camera view finder from stray light, place 
the cover from a box of safety matches over it. 
This will permit both hands to be used in holding 
the camera firmly when snapping the shutter 





Drying Press 


AN EFFICIENT drying press can be made 
from two 15”’x24” pieces of plywood or 
composition board. First paint with linseed oil 
and wipe off, allowing to dry; this makes them 
non-absorbent. Use carriage bolts, clamps or 
a combination of both to obtain the necessary 
pressure. 
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Peelings can be arranged between pieces of glass 
in alternate method, forming filter plate which can 
be attached to front of flash reflector with rubber 
bands. Bind edges firmly with Scotch tape to hold. 
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Peelings are dissolved in small portion of acetone, 


Blue Filter for 
Flashbulbs 


by Louis Hochman 


4 HE blue filter coating on flashbulbs which 
are made for use with Daylight Type 
Kodachrome can easily be reclaimed and 
applied to bulbs of the ordinary variety. Two 
methods of doing this are explained in the 
photographs. 

First carefully peel off the coating from the 
used bulbs; a sharp knife or razor will facili- 
tate this process. These blue cellulose peel- 
ings can then be dissolved in a small quantity 
of acetone, stirred well with a wooden stick 
or glass stirring rod. Then the clear flash- 
bulbs can be dipped into this solution, which 
will adhere to the glass surface, and placed 
aside to dry. Make sure that the bulbs are 
wiped clean and are free from specks which 
might later cause pinholes in the coating, and 
take care to cover all glass portions to the 
metal socket. 

The alternate method is to flatten out the 
peelings by ironing them under a sheet of 
plain white paper with a medium-hot iron. 
Then take two sheets of thin, clear glass, large 
enough to cover completely the front of your 
flash reflector, and sandwich the pieces of 
cellulose between them, making sure not to 
leave any gaps which might allow white light 
to penetrate the filter. Small pieces of Scotch 
tape will hold the pieces in place, and they 
should be overlapped as little as possible. 
Bind the pieces of glass together with tape, 
also, and attach the filter unit to your reflector 
with rubber bands. 

If you desire, you can coat a sheet of 
glass with acetone solution and use as filter. 
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Dual-PurposesMeter 


Simplifies Enlarger 
Focusing and Exposure 


by Robert Scott 


ITH the aid of the combined 
enlarging magnifier and expo- 
sure meter shown in the photographs, 


= speed bind tad tye = This photo shows the combination when placed on enlarging 
enlargements consi erably an att © easel for use. Magnifying lens is recessed in wooden frame. 
same time do away with test strips 


and wasted bromide paper. In use, 
the dual-purpose meter is placed 
on the enlarging easel and the en- 
largment of the projected image is 
viewed through the magnifying lens; 
this permits speedy and accurate 
focusing. 

To determine exposure time, slide 
the camera filter over the magnifying 
lens and stop down the enlarger lens 
until the highlights of the projected 
image just disappear. By previous 
test strips you will have determined 
the exposure required for that par- 
ticular intensity of light. Thus, re- 
gardless of the density of the negative 
or the degree of its enlargement, you 
have a means of bringing the pro- 
jected image of each successive 
negative to a known intensity, and 
the exposure time will be the same 
for all of them after you have caused 
their highlights to just disappear 
when viewed through the filter. You 
probably use two or three grades of 
enlarging paper and since the hard, 
contrasty grades have a slower speed 
than the softer papers, you will need 
one test record for each different 
grade. Once you have these records 
you can forget about test strips. 

The filter is an unmounted glass 
camera filter; a light red or dark 
orange one will do. The exact dimen- 
sions of your “meter-magnifier” will 
depend on the focal length of the 
magnifying lens you use. Find the 
distance from the easel at which your 
glass works best and construct the 
frame to conform with this measure- 
ment. 


When used as enlarging meter, filter is slid over magnifier, 
and enlarger lens stopped down until highlights disappear. 


Metal flanges at each side of hole support magnifier. Note 
slotted wood blocks which fit filter snugly and support it. 
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by William F. Crosby 


N RACING sailing boats, small or large, no 
regatta can be considered a race unless 

there is one leg of the course in which the 
boats sail to windward. Almost anybody can 
sail a boat on a reach, across the wind; or 
“downhill,” before the wind, but the real test 
is the skipper and boat that can get upwind 
the fastest. Obviously, no sail boat can sail 
directly into the wind. When headed thus, 
the sails simply act like flags and cannot be 
filled with wind. The trick lies in being able 
to sail just as close to the wind as possible 
without having this happen and yet maintain 
sufficient speed to get there first. Many 
amateur skippers try to pinch their boats too 
much up into the wind, with the result that 
they kill this speed and thereby gain nothing. 
Sometimes another skipper may let his boat 
run off a little, sail through the lee of the boat 
that is being pinched, and get sufficiently 
ahead so that when he comes about on the 
next tack, he will be able to cross the first 
boat’s bow. 

Most of the ability of a good skipper lies in 
being able to head his boat to windward just 
enough to keep her moving in a lively man- 
ner, not too high and not too far off the wind. 
Such a skipper will realize that the wind is 
constantly changing direction just a little bit, 
first one way then the other. He will be clever 
enough to know and recognize each little 
shift and to take advantage of it. Sometimes 
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Above: Snipe CVE 1612 owned by Lt. Comdr. S. R. Field, U.S.N.R. 
She has sailed in many South Pacific ports. Right: Jury mast 
tigged on CVE 161 after she was dismasted in 40 knot squall. 


BOATS and BOATING 

































It isn’t only the “cut of your jib” 
that’s important—the set of it can 


win or lose a race. 


the wind will let him head up a little and there 
may be times when the wind will head him 
and he will have to veer off some. He will 
know that if he has to do this for any length 
of time, that he is losing ground and will 
therefore go about on the other tack, where 
the wind will let him up toward where he 
wants to go. It’s an art that is not learned in 
“six easy lessons” and takes lots of practice 
to master. 

If the boat is equipped with a jib, partic- 
ularly one of the overlapping variety, it is 
quite possible for the trim of this sail, among 
other things, to completely kill the windward 
ability of the best boat afloat. Skippers are 
constantly complaining that their boats can- 
not go to windward the way some others can 
and the chances are in most cases that the 
entire trouble lies in the jib sheet. 

In the sketches herewith are shown three 
possible things that can happen, two of them 
wrong and one right. Starting at the right 
hand side, it is apparent that the foot of this 
jib is too slack while the leech is exceedingly 
tight. The jib sheet fairlead or block on deck 
is set too far forward and when the jib sheet 
is hauled in, the only thing it does is to 
tighten the leech. This throws a big curve in 
the foot of the sail which extends upward for 
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FAIRLEAD IN RIGHT SPOT. 
TENSION ON FOOT AND 
LEECH EQUAL: FAIRLEAD 
SET 7° TO MITRE SEAM 


SWIVEL BLOCK 





STO Z SAIL TRACK 
2” LONG 


TO BOW 


Y 


4 


SET SCREW 
ee” 


LE ADJUSTABLE FAIRLEADER 








JIB SHEET TOO FAR AFT 
LEECH TOO SLACK 
FOOT TO TIGHT 





—_— —___—4 


JIB SHEET TOO FAR 
FORWARD, FOOT BAGS 
TIGHT LEECH 


CURL IN LEECH 





CURLED LEECH CAUSES WIND TO DEFLECT 
AND BACKWIND MAINSAIL 








This drawing illustrates importance of proper jib setting, and suggested jib sheet fairlead po- 
sition. Adjustable fairlead may be fastened to deck permanently, or until “spot” is located. 


some distance. The wind hitting this curve 
follows it around and bounces off the leech 
and into the back of the mainsail. The main- 
sail flutters or luffs and the skipper has to 
wipe his boat off a point or two to keep the 
main from losing its drive. The fault is not 
that of the boat but of a skipper who has not 
taken proper care to have his jib set right. 

In the center sketch, we have the reverse 
condition, which is even worse. Here the jib 
sheet block is set too far aft on deck with the 
result that the foot of the jib is as tight as a 
bow string while the leech is slack and 
wrinkled. A sail set like this will invariably 
curl along the leech as shown in the plan view. 
The wind in the jib strikes this curl and 
bounces into the back of the mainsail, again 
causing it to luff. Furthermore, that curl has 
introduced no small amount of drag and will 
materially slow up the boat. In neither of 
these sketches could these boats point to 
windward the way a properly rigged boat 
could. 

In the left hand sketch, we have the correct 
rig so far as it can be done on paper. You will 
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notice on your jib that there is a mitre seam 
running from the luff to the clew and it is this 
seam which governs our jib sheet lead. The 
block should be approximately seven degrees 
to the mitre seam. This will about equalize 
the tension on the foot and the leech and, if 
the sail is a good one properly cut, permit a 
perfect setting sail. 

So far we have been working only in a flat 
fore and aft plane. Now comes the harder 
part. How far inboard or outboard should 
this jib sheet block be placed? That is some- 
thing that no man call tell. There are some 
governing factors which have to be con- 
sidered first; how far inboard can you trim 
the jib and still not interfere with the 
shrouds? Will the beam of the boat allow 
you to have the block where you want it? 
In a hull that is quite wide it may be necessary 
to relocate the shroud anchorages, moving 
them further inboard to allow the jib to trim 
properly. On the other hand a boat may be 
too narrow to permit proper trimming of 
such a jib. Another factor is obvious. The jib 
sheet block cannotbe [Continued on page 138] 
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WOODEN lumber truck which 
carries sections to construct a 
modern building-block house is a 
combination which is sure to delight 
the youngsters. Simply constructed 
and brightly colored, it is fun to make. 
The frame of the truck, six wheels 
and the fenders are cut from 34” stock. 
The cab is cut from a block 2”x2”x31%” 
and carved to indicate the windshield 

















and door glass. The hood is cut from 1” stock 
and chair sliders tacked in for headlights. The 
wheels are fastened to the frame with nail 
axles, and the fenders, cab, and hood nailed 
on. Four 3%” lengths of %4” dowel are glued 
into each side of the base and cord tied from 
one to the other. 
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The bungalow, which is carried knocked 
down in the truck, is cut from 345” composition 
board for the walls, porch roofs, and flowers. 
The flower boxes are sections %4”x5¢”x5%4” 
having a groove for the wooden flowers to be 
setin. The roof is cut from 142” stock8”x6%”. 
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and 
Front and side views of house and manner in which parts fit together after being shipped to building 
toy. site on toy truck. Suggested color combination is realistic but may be varied to suit paint on hand. 
A scrap of roofing paper cemented to the roof adds realism. Doors and windows are painted on sides. 
hich 
ot a . 
s a Toy truck backs away from first house in Junior's real estate development. Several houses may be 
ight made for the child to haul in his truck if a few extra pieces of material are. around the workshop. 
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Repairing Induction Motors 


Quick, easy repair for a common type of induction 


motor burnout—it will save you delay and expense. 


HEN an attempt was 

made to start an induc- 
tion motor having a squirrel- 
cage field and a wound rotor, 
it emitted a puff of smoke, 
blew a fuse, and settled down 
for a long rest. After the 
motor had been torn down, 
examination showed that a 
terminal plate that was sup- 
posed to be attached to the 
smaller commutator ring had 
come loose, causing a short 
between the smaller and 
larger rings. In this type of 
motor, the current enters 
through two round brushes 
that press constantly against 
two concentric brass or 
copper rings. 

To repair the damage, the 
smaller ring was heated with a torch until 
the solder holding it melted. Each ring is, 
in reality, two rings— an inner one fastened 
. to an insulating disk mounted on the shaft, 
and an outer one soldered to it and pre- 
senting a smooth surface to the brushes. 
Before the loosened plate, which bore two 
binding screws for connecting winding wires, 
could be fastened to the inner ring it was 










. : go ca 
After the damage had been repaired and 
the ring resoldered into position, a light cut 
was taken on it with a lathe tool to produce 
a true-running surface for the motor brushes. 
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RING .’ 





This terminal plate, coming loose from the smaller commutator ring, caused 
a short that damaged the motor. Removed ring is shown on bench at right. 


necessary to cut a piece of sheet brass and 
solder it into the hole created when the 
short occurred. Then the outer ring was 
straightened as much as possible and soldered 
back into position. It was impossible to avoid 
some irregularity, so the rotor was mounted 
between centers on a lathe and a light cut 
taken to smooth the ring surface. If the outer 
ring had been badly chewed up, a new one 
could have been made and soldered 
into position. 

The motor involved is a %4-h.p. Wood 
System induction motor manufactured 
at the Wayne Electric Works of Gen- 
eral Electric Co.—Walter E. Burton. 
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“You learn 
a lot 
about outboards 
...in 35 years” 


Canny old-timers know it’s a fact. Owning 
motors, being shipmates with them, keenly 
comparing all types and makes . . . a fellow 
sure learns a lot about outboards in 35 years! 


It’s equally true of a manufacturer — with 
knowledge multiplied by engineering, build- 
ing and testing hundreds of thousands of 
motors through this span of years. The result 
is know-how ...a matchless “all-star feature” 
that reflects in every phase of operation . . . 
constantly rewarding the owner with extra 
dividends of fine performance . . . without 
a nickel of added cost! 


The great Storm Boat Motors that serve on 
every fighting front are the product of 35 
> years of Evinrude know-how. When peace- 
time motors can again be built, this same 
know-how will be a priceless part of every 
motor that carries the Evinrude name, 


EVINRUDE MOTORS, Milwaukee 9, Wis. 


EVINRUDE 


OUTBOARD MOTORS 


\*= 


EVERY DOLLAR YOU INVEST HELPS SPEED VICTORY...BUY MORE BONDS 
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fr 1s indeed an art to lathe-file a piece of work 
to proper dimensions; or to bench-file a preci- 
sion part to micrometer measurements. Such 
skill is rarely achieved from practice alone ... 
you've got to have The right file for the job. 

That sound precept helps to explain why 
there are more than 3000 kinds, cuts and sizes in 
the Nicholson line of files—each of which can 
do a certain job on a certain type of metal bet- 
ter, faster or more economically. 

An “M.F.” (Master of Files) is a much sought 
“artist” these days! 


NICHOLSON FILE CO. 49 Acorn St., Providence 1,R.1., U.S.A. 


(In Canada, Port Hope, Ont.) 


|NICHOLSON 
FILES ‘mr “35” 


PURPOSE USA. 
MADE IN U.S.A. 











Improving Record Player 


[Continued from page 110] 
difficulties in adjusting to proper speed, or ir. 
regular operation, may be traced to improper ad. 
justment of the governor. The governor set screw 
should be loosened, the governor removed, and 
each section cleaned and oiled. It is then replaced 
and the set screw tightened. Just doing this also 
has the result of changing the relationship be- 
tween the governor worm and its associated gear, 
often resulting in better operation when the gear 
is worn. 

Excessive motor rumble may be caused if the 
rubber mounts for vibration isolation have be- 
come hard, or if the motor suspension is under 
uneven tension. One of the rubber mounts is 
indicated by an arrow in the photograph, page 109, 
If the mounting ruts are not all tightened to the 
same degree, the turntable will not run perfectly 
parallel to the motor board. Motor rumble is also 
associated with gear drive action. For the latter, 
the same corrective measures previously de- 
scribed apply. If it cannot be overcome, the 
effect may be greatly reduced by using the bass 
attenuation circu:t shown in Figure 4. 

While recently manufactured turntables employ 
a rubber spindle which serves to help isolate 
motor noise from the record and pickup, those 
formerly used were of metal and relied upon a 
small felt pad to accomplish the same result. This 
should be in place at all times when the turn- 
table is in operation. 

Some of the troubles encountered in record 
reproduction are caused by the records them- 
selves. For example, “wow” may be due to a 
warped record, or one in which the spindle hole 
is off center. Records should never be exposed to 
conditions which may cause warpage, such as 
storing near a radiator in winter or where the 
direct sun can strike them in summer. Records 
should be kept clean; dirt and grit cause rapid 
wear and increase surface noise. 

Automatic record changers are very difficult 
to service and should not be tackled without com- 
plete service instructions for the particular make 
at hand. Records which are fairly satisfactory for 
operation with manually-operated record players 
may cause trouble in automatic machines. This is 
particularly the case when records with off-center 
spindle holes and those which have become 
warped are concerned. Records should not be left 
in the holder of automatic machines; they may 
warp. They should be stored in cabinets designed 
specifically for the purpose. Good records are 
hard to get; take care of them! 

The type of motor discussed in this article is 
perhaps the most widely used in existence, be- 
cause it is an early model. Although other types, 
more modern in design, are different in construc- 
tion, the same general remarks apply. 





An early microscope, made for King George 
III, was elaborately decorated with tiny human 
figures of silver. 
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HE to Ride a Harley-Davidson 
FT AN KS Into Germany! 


fF R T Pvt. Oscar Mc C., writes: “I cannot state 

the date due to censorship regulations, but 
I rode my Army 45 Harley-Davidson into 
Germany shortly after our first troops 
crossed the border. I know I was one of 
the first to enter Germany on a Harley- 
Davidson in this war. And I'll try to be 
the first Yank to ride into Berlin. Harley- 
Davidsous are giving 100% performance 
here in Germany. I know a lot of riders in 
different outfits over here and they all tell 
the same story. So just keep on building 
those good Harley-Davidson Motorcycles, 
as they are the best in the world.” 


Okay, Pvt. Oscar Mc C., we'll keep on 
building good Harley-Davidsons now, and 
after the war, too — so you and all the 
rest of the riders can get back to “those 
good old thrill-packed motorcycling days.” 






















HARLEY-DAVIDSON MOTOR CO. 
Dept. MI, Milwaukee 1, Wisconsin 

Please send at once free copy of 24-page 
ENTHUSIAST MAGAZINE, filled with motor- 
cycle action pictures and thrilling stories. 















Name... 
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PLAST-Xisa 
Genuine 
Liquid 
PLASTIC 
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Here’s What PLAST-X Will Do For Your Home! 


Tends to make paint spread on aa aaa 
no brush —_— seggrtt or streak 

g and <a because 
Plastic Paint adheres more firmly due to elas- 
ticity. Plastic Paint tends to contract and ex- 
pand with the building. 


Hardens paint to a tough finish, so that it can be 
washed like tile. 


When dry, your walls are coated with a tong 
wearing coating that is hard to scratch and is 
noted for its long wearing properties, beauty and 
lasting finish. 


ion of the cost that’s ordinarily asked. 








PLAST-X is used on both interiors and exteriors 

—beautifies your Bathroom, Kitchen, Fioors or 

Basement. 

Has excellent ng value when used for 

covering Clap! - age Shingles, Stucco, Brick or 
crete exteriors. 

Helps prevent camenene and dry rot. 


PLAST-X may be ad to any color oi! based 

paint, enamel or varnis' 

Economical! Just 4 ounces of PLAST-X Liquid 

ay mixed with one gallon of average paint 
need to paint the average room with 

Plastic paint. 


Can be used with gloss, semi-gloss or flat paints. 








| MLLINOIS MERCHANDISE MART, PLAST-X Division, Dept. 5 
500 North Dearborn Street, Chicago 10, Illinois 
| Gentlemen: Please rush m: .Four Ounce Bottles of PLAST-X C. 0. D., | 
for the charges indic ‘ted. pele iow. Tt is understood that I must be fully satisfied 
with the results Ca ame or you agree to refund my money without question. | 
| Ship me the follow 
OD 1 bettle neni Gneitistin tannin ahaa | 
| CS betties of PLAST-X for onty $4.49 (enough for five gals. of paint) 
[) 10 bottles of PLAST-X for enly $8.49 (enough fer ten gals. of paint) | 


CITY & ZONE 1 


O Tam enclosing check or money order cin tdvanc.”"ieae hi hp liquid PLAST | 
l to me in the quantities indicated above, all shipping oripalle 


ee ee ae wee ae ee 
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Tripod Tilt-Top 


[Continued jrom page 121] 
the wooden handle after drilling the handle ty 
ig and tapping a few turns with a %4x20 tap, 
An inexpensive screwdriver with 4” shaft could 
be used here by cutting off the blade and thread. 
ing the end to 44x20 to fit into the pipe tee. 

The top plate is cut from 4%” metal plate. The 
dimensions are not critical, but experiments have 
proven that the dimensions indicated are con- 
venient for any camera up to 4x5 Speed Graphic, 
The plate is attached to the pipe tee by 6-32 bolts 
with heads countersunk flush with the plate, 
After bolting in place, it should be covered with 
felt cemented to it with any good household 
cement to produce a non-sliding base for the 
camera. 








Checkerboard Coffee Table 


[Continued from page 85] 

Four pieces shaped and located as shown in the 
drawing form a railing around the table-top. The 
corners of the railing are open. This gives a 
pleasing effect, avoids the necessity for making 
mitered corners, and provides space for finger 
grip when removing or replacing a glass top, if 
one is used. The railings are secured in place by 
glue and by screws countersunk in the underside 
of the top. The upper edges of the railing pieces 
are sanded round. Photo E shows this being done. 

An excellent finish for hardwood is shellac well 
thinned out. After it is dry dull it with fine steel 
wool, wax, and polish with a woolen cloth. 


The Vise 


[Continued from page 93] 
the desired angle. Incidentally, this sort of plate 
is very handy for lathe work too. If the holes in 
the plate are large enough, let us say, % to 1%”, 
you can easily tighten the plate to the face plate 
of your lathe on the one side, and use the other 
side to hoid the work. 

The other, smaller plate, is a much fancier job. 
It is, as you can see, made of two pieces which are 
hinged together with drill rod. To hold the two 
sides at any desired angles, I have to make a slide 
which will be screwed into the side of the plate, 
either bottom or top piece. Again I have dvilled 
and tapped holes. There are a good many holes 
in this angle plate. The larger ones .. . %” . 
are again to hold Allen screws. The little ones 
in-between—not tapped—are guided holes which 
can be used for small pieces of drill rod to sugport 
the work in various positions. This kind ot an 
angle plate, is, of course, most useful in surface 
grinding. But some toolmakers use this sort of 
thing even for hand work and more often than 
not it is extremely handy for drilling holes at odd 
angles or into shapes which can not otherwise be 
held safely in place. 




















Anew principle in optics... born of Universal's war work in 
precision optical instruments—will make possible greater light-intensity than 
ever before achieved in a 500-watt home movie projector. Typical of the im- 
portant developments you'll find throughout Universal's complete CINEMASTER 
line of home movie needs, as soon as postwar retooling permits. Meanwhile, 
the P-500 8 mm. projector, now delighting so many owners, is already tooled— 
all set for production with many improvements, the instant our war work ends. 


Universat [amera [ORP 


NEW YOR « CHICAGO + HOLLYWOOD 


Manufacturers of Mercury, Cinemaster, Corsair Cameras and Photographic Equipment 
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Stop those leaks—seal up 
cracks—tighten joints—do it 
promptly, easily, effectively, in- 
expensively, with Smooth-On 
No. 1 Iron Repair Cement. 


Any householder can use 
Smooth-On. No heat required. 
Goes on like putty, hardens de- 
pendably. Will do countless 
other home repair jobs—tight- 
ening loose fixtures, handles, 
screws, bolts, knobs, pulls, 
casters, etc. Your neighborhood 
hardware store sells Smooth- 
On. Keep a can handy for 
emergencies. 

Buy Smocth-On No. 1 in 
23% oz., 7 oz., 1 ib. and 
larger containers from 


your dealer, or if neces- 
sary from us. 










c Rp £ Handbook on 
. 

Home Repairs 

40 pages of simplified instructions, money- 

and time-saving short cuts. Pocket size. 170 

clear-cut diagrams. Handy index. Send now 


for your c« 


AIL THIS TODAY 


y fe ereeeeeeseeee2 —s ees om 


= 0 Smooth-On Mfg. Co., Dept. 69 
pacter Ce 570 Communipaw Avenue, Jersey City 4, N. J. 
vome. Fac? 
power |! Yes—please mail me my Smooth-On Handbook. 


Name 
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- JEEP 


Here’s the model of the hour! 
‘stine” An authentic 1” to 1’ scale replica of 
e.. = the U.S. Army Jeep. There’s nothing more fas- 
Overall cinating to assemble; nothing you'll be more 
Length 924” proud to display. No special tools necessary. 
Kit contains everything — Full size, —s 

lan. Completely Finished wood parts. Detai 

; 2 5 Pp pletely P 
Post Paid 








printed ports in Color. Five finished scale 
wheels. Glue, Paint, Etc. Get your Jeep Kit 
today. Send check or money order to... 


H. F. AULER CO., 157 H, Broadway, s¥ilwauxee 2, Wisconsin 
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Half-Horse Engine 


[Continued from page 91] 

The timer body is cast in bronze and can be 
machined by chucking in the three-jaw, where 
it is faced on one side and bored for clamping to 
the camshaft bearing on the gear case cover, 
The various holes, indicated in the drawings, are 
drilled in the drill press and the balance of the 
casting is finished smooth all over by hand filing, 
A regular automobile breaker arm is used and 
this is mounted as indicated in the timer assembly 
drawings. 

The main parts for the oil system are made up 
from dural. The body being made from a short 
piece %g” square while the oil cup is turned from 
a 5g” rod. The oil valve is made from brass hexa- 
gon stock. The dimensions and assembly of all 
these parts are shown clearly in the drawings and 
no trouble should be encountered here. 

The carburetor for this little engine is the single 
jet type from Mr. Wall’s latest design developed 
for steady running and exceptionally high speeds, 
It is made up from small castings and a variety of 
other small parts all shown clearly in the draw- 
ings. The casting for the gas chamber is chucked, 
and the end is faced and the inside bored smooth, 
The cover is machined for a snap fit in the gas 
chamber by chucking with the small lug cast on 
for that purpose. The carburetor body is chucked 
in the four-jaw where the flange is faced and the 
tapered hole drilled and reamed. The throttle is 
a straight lathe job turned to fit the hole in the 
body. Machine the throttle all over except the 
bore. Then insert the throttle in the carburetor 
body in proper position and drill and ream tapered 
hole in carburetor body and throttle in one 
operation. The various other parts are made up 
to the dimensions in the drawings and are shown 
complete in the photo, fig. 34, while in fig. 35 they 
are assembled ready to mount on the manifold. 
Both ends of the manifold can be machined 
smooth and at right angles while held in the 
shaper vise, fig. 36 and with this complete the 
carburetor may be mounted in place and the 
balance of the engine assembled and given its 
finishing touches here and there where needed. 
When the various parts are working smoothly the 
engine can be properly timed by following the 
diagram on the drawings. 

When the motor is hooked up to a good coil and 
battery and the carburetor is connected to a sup- 
ply of gas and the little engine well oiled it can 
be given a tryout. For test runs it should be 
firmly mounted on the workbench with the fly- 
wheel pulley projecting over the edge so a narrow 
belt can be placed over it where a downward 
pull will give the motor a good starting spin. The 
air choke on the carburetor should be closed, the 
needle valve opened a turn or two, the spark 
advanced and the motor backed up against com- 
pression with the narrow leather belt, and given 
a quick spin forward. If everything has been built 
and adjusted “just so” it will take off and from 
then on it can be finely adjusted. 
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Typical advantages that 
Delta quality 
construction gives you: 


Double-sealed ball bearings 
you don’t have to worry 
about oiling, because they 
are lubricated for life. 
Precision-bored bearing seats 
that assure accurate align- 
ment of parts. 

Bearings that are pre-loaded 
— am extra manufacturing 
Operation that insures long- 
er bearing life. 
Precision-ground shafts, toas- 
Sure true, accurate perform- 
ance. 
Dynamically-balanced pul- 
leys, to eliminate annoying, 
damaging vibration. 
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3 Delta Homecraft Power Tools 
illustrated are Delta Band Saw, 
Delta Lathe, Delta Circular Saw, 


and Delta Drill Press. 





<<»Why you enjoy more 
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of it when you use 


Delta Homecraft Power Tools 


"Hidden values" in construc- 
tion help assure you of trouble- 
free performance 


In one word, quality is the reason 
why famous Delta Homecraft Power 
Tools help you enjoy a full measure 
of the fun homecraft offers you. 

You can’t always see Delta quality 
with your eyes. It doesn’t make 
Delta tools look much different than 
other makes of power tools. 

Yet, quality is there! 


Accuracy Tells! 
Because of quality, you can count on 
Delta Homecraft Power 
Tools for accuracy. 

You enjoy greater assur- 
ance of parts that fit to- 
gether according to plan, 
to form finished work that 
has a look of expert crafts- 
manship. 

Dependability Tells! 
Because of quality, Delta 
Homecraft Power Tools 
are dependable 
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DELTA 


MILWAUKEE 


Vv 


HOMECRAFT 
Power Tooke 


HM-22 I ll is | 


THE DELTA MANUFACTURING CO. 





They’re always ready to go at the 
flick of a switch—ready to give you 
the economical, reliable performance 
you have a right to expect. 


Safety Tells, Too! 

And, because of quality, Delta Home- 
craft Power Tools are safe — meet- 
ing the highest safety standards of 
schools and industry. 

You feel free to let other members 
of your family share in the happiness 
of your hobby. 


Be Sure You Get Quality! 
Before you buy any power tools — 
when they are again avail- 
able — be sure to learn 
about all the advantages 
of Delta Homecraft Power 
Tools that mean more 
for your money. 

Right now, invest your 
money in War Bonds! 
When peace comes, rein- 
vest your accumulated sav- 
ings wisely in Delta Home- 
craft Power Tools. 





Pre Colorful 

€ delta Book! 
“‘Happiness Is In Your 
Hands,'’ shows you how 
to get started in home 
craft. Contains a reprint 
of a Reader's Digest 
article telling how man 
val hobbies aid mental 


694B E. Vienna Avenue, Milwaukee 1, Wisconsin 


Please send me my free copy of ‘Happiness 
Is In Y our Hands’’ picturing the ideal creative 
bobby and showing bow to get started in it. 






Name 











health. For your free CO ee 
copy, fill in the coupon 
and mail today. City. (....) State. 
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NEW 


PATTERN SERVICE 
FOR 


HOME CRAFTSMEN 





FULL SIZE PATTERNS for making furni- 
ture, hold cabinets, toys are 
now available Goons Atlas. They work like 
templates in airplane construction to save 
time and insure accurate workmanship. 


No. 3 STEP-SAVER 
KITCHEN UNIT 


This is a handy piece 
of furniture for any 
kitchen. It’s the same 
height as the usual 
“working” shelf. Note 
the toe-room, tray stor- 
age compartment, and 
generous shelves for 
oversize appliances that 
are so hard to put away. 
The Atlas pattern will help you make it 
quickly and easily. Price $ .50. 


No. 52 
COFFEE 
TABLE 


You know some- 
one who'll be de- 
lighted with this 
combination tray 
and table. The 
tray lifts off for 
serving, and the 
stand folds up for storage. Every housewife 
can use such a table for Serving snacks or 
sewing. Complete suggestions for selecting 
lumber and finishing are included with the 
pattern. Price $ .25. 












Order patterns by number, inclosing cash, 
check, or money order. Price includes mailing 
costs. Pattern envelopes show many other use- 
ful patterns available at low cost. 


ATLAS PRESS PATTERN DEPT. 


Dept. D-2 P. ©. Box 74, Pleasantville, N. Y. 





‘‘EVEREADY’’ FLASHLIGHTS 
AND BATTERIES are vital equipment 
both at home and at the front. 


Serve by conserving yours! 
The word “Eveready” is the registered trade-mark of 


National Carbon Co., Inc. 
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[Continued from page 127] 
brought inboard so far that the jib will back. 
wind the mainsail, but you do want it inboard 
sufficiently to be able to trim the jib in tight 
when sailing to windward. The exact point is 
hard to determine. 

One way of accomplishing this is to have an 
experienced sailor or another boat as observer 
and then you sail your boat back and forth near 
him having your crew hold the jib sheet down 
by hand on various parts of the deck. Your 
observer can see more of it than you can and, 
if he knows his stuff he will be able to recognize 
the spot when you hit it. 

The fourth sketch shows a standard fitting that 
is available from most marine hardware stores, 
It comprises two fore and aft lengths of standard 
five-eights inch sail track about sixteen inches 
long, with a short piece about eight or ten inches 
long arranged to slide across. This permits you 
to move the jib sheet block fore and aft and also 
athwartships until you strike exactly the right 
spot. Then, with a screw driver, you may lock 
it securely in position. Of course, one trouble 
with this rig is that it takes up a lot of room on 
a small boat, but some skippers have installed it 
temporarily for experiments and when the right 
spot has been found, they have removed it al- 
together and fastened the block down to the 
deck. Then, next year you get another jib and 
if it is cut a little differently, you may find that 
the same thing has to be worked out all over 
again. 

This jib sheet block location is probably the 
most important thing to give windward ability to 
a sail boat, but there are other factors, all of 
which contribute to the cause. Few boats are 
perfect in all, but those that approach it are 
generally the champions whose names we see 
in the papers. If you are just out to sail, do not 
bother with these fine points but if you are racing 
in a class, it will pay you to attend to these little 
details. Races are lost generally by seconds and 
if you can pick up a few seconds for every mile 
you race, the total may be sufficient to put you 
right up in front. Other factors that may help 
will be published on these pages from time to 
time. 





Lieutenant-Commander S. R. Field, U.S.N.R. 
has written us an interesting letter which is given 
herewith: 

“Thought you might be interested in the travels 
of one of your Snipes. Can’t tell you all the facts 
due to military censorship but what I can tell 
might interest most sailing fans. I am at present 
attached to the U.S.S. Nassau—CVE 16. I pur- 
chased the Snipe at Mare Island Navy Yard while 
we were there for overhaul and christened it 
CVE 161%. Since then I have been carrying it 

[Continued on page 140] 














“Swing out” on your favorite 

instrument. Play solo with the band 

of your choice... right in your own home! 

Special records are available which provide back- 

ground music and leave the solo part open for you. Or you 

can play with regular records or by the radio with any band 

on the air. Enjoy the thrill of making music yourself! It's easy— 

and it’s a lot more fun than just listening. Anyone who can 

Send FOR FREE = whistle a tune can play a wind instrument, as there’s only one 

BOOKS line of notes to follow! Plan now to make music your hobby. 

TEEN-AGERS—sendfor“Fun For easier playing, better tone, insist on a genuine Conn in- 
and Popularity Through  sttument when you buy—they’re “Choice of the Artists.” 

Music.” 


PARENTS—send for “Music, 
The Emotional Outlet for 
Youth.” See your local Conn 
dealer, or write direct to 
C.G.Conn, Ltd., Dept. 289, 
Elkhart, Indiana. 


WORLD’S LARGEST MANUFACTURERS OF BAND INSTRUMENTS 
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EVERKEEN KNIFE 


Makes Modeling Easy! 


There’s no better knife for airplane modeling than 
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X-ACTO. Makes Your tough job seem easy. 
Designed to get into the m« fficult grooves and 
corners with accuracy The blades are 
interchangeable . . . just slip in a differ- 

ent blade for each type of carving... a 

slight turn of the handle releases the 

blade. You'll make better models in less 

time with X-ACTO everkeen knifes 


Ne. | X-ACTO knife for light delicate 
work, complete with one blade. 50¢ 


No, 2 X-ACTO knife for heavy carving 
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Ne. 62 Double Set handles 12 blades 
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New York 16,N. ¥. 


RE-BLADE TO RE-SHARPEN 
NS GU Getin, SOR Gone can autes cam ame ene Gag Ou Gogh ciaaD Game CEED CED 

X-ACTO CRESCENT PRODUCTS CO. ) eet. ™t ] 
] 440—4th Avenue, New York 





we Be ACTO ches ked c eaten s 
x ac ac « Kit Ne x 
light -with on 

bla oe Thane 
OT will pay postman $-.-.-.--------------.-- plus postare. 


— Kit No. ° 
e blade 50c. 2 No. 2 a one ] 
m 
(No leer ‘s on “Boe Ordeve.) Save postage and C. 5. D. fees by | 
remitti th order 


NAME 22 2 nn nn nnn ne ne ew eee ewww newer eeeeececcess ] 
ADDRESS ---_-- — wretneneanenmmmanenneieee 
CITY 000 00~0-~ 0 0~-0- - 2-00 - ONE STATE......... 

2 22 2 SE oe ee en eee a 


od about Motorcycling 
write INDIAN MOTOCYCLE CO. 
Springfield, Mass. 








Boats And Boating 





[Continued from page 138] 


.with us on board and have had several oppor. 


tunities to sail at Espirito Santos, Dregar Harbor, 
New Guiena and in the Admiralties. Have de. 
veloped a very lively interest in sailing among 
the men on board and consequently the boat is 
much in demand when we are in port. Enclosed 
are some pictures, taken recently, one of which 
was snapped after we had been dismasted in a 
forty knot rain squall. We had no trouble keep- 
ing afloat and rigged a jury mast to sail back to 
the ship, using the jib as a mainsail. We have built 
a new mast and will be ready to go again as soon 
as we return to port. Ran into a Snipe fan in 
Dregar Harbor, a member of the Army M. P. 
Forget his name but he suggested that you might 
be interested to know how far one of your boats 
has strayed. Certainly wish we had some compe- 
tition but the only other sailboats out here are 
native outrigger canoes.” 

Our thanks to Commander Field for his inter- 
esting letter and we hope that he will be able to 
dig up some competition among the Fleet. Surely, 
there must be other ships that have sail boats on 
them and in fact we know of one other, an LCI; 
but unfortunately both LCI and sailboat were 
not in such good condition after D Day. Before 
the war there were numerous Snipes scattered 
through the islands of the Pacific and perhaps 
some of these will turn up to help the spirit of 
competition. 

There’s one thing that the war can be given 
credit for. That is the introduction of a whole lot 
of young blood into sailing and particularly class 
racing. A great many young girls have ended 
their first season of racing and from various points 
we learn that the majority of them are most 
enthusiastic about the sport. In ordinary times 
they might never have had the chance to act as 
skippers because that job generally fell to the 
masculine part of the crew. Girls now, though 
are acting as both skippers and crews and some 
surprises may be in store for the older skippers 
when they get back. Owen Duffy of Chattanooga, 
an ardent racing skipper, found his fleet of small 
racing boats going to pieces what with the draft 
and one thing or another. He got busy and re- 
cruited a number of girls and some boys to race 
the remaining boats that ordinarily would have 
been left in storage for the duration. As a result 
he reports a most successful season with a lot of 
new sailors in prospect for next year. Out in 
Oshkosh on Lake Winnebago, they did the same 
thing. Lake Chautauqua in northern New York 
state had one of its biggest racing seasons with 
more than forty regattas last summer. The 
youngsters put it over and are now itching to 
start off the 1945 season with a still heavier 
schedule. Its a wonderful thing for boating to 
have activity such as this and when the war is 
won, small sail boats are going to be more popular 
than ever. 
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Now you can bid “good-bye” to slow, tiresome hand sanding! Just take a Sterling 
1000 Portable Electric Sander in your hand...glide it over the work and watch the fast, 
uniform results. It’s light in weight, vibrationless and sturdily constructed for long life. 
Sands (coarse or fine) laps and polishes—use it on wood, metal or plastics. 

Sterling 1000 sanding action is based on ORBITAL MOTION ...an entirely new prin- 
ciple that assures vastly superior results. Whether vou are an amateur or a professional 
.». precision work is Cefinitely the result. 


CARPENTERS « METAL WORKERS + AUTO BODY WORKERS « HOME CRAFTSMEN 
Here’s The Tool You've Been Waiting For! 








Auto body parts: Plastic and composi- Boats: Hull, deck Metals: De-burr 

Feather-edging, sand- tion: Remove surface and trim finishing from drilled, punched and 

ing primer and finish scratches from plastic first to final coat and stamped parts~—re- 

coats, removing letter- —quickly smooth large burnishing brass. move scratches, weld 

ing and Simonizing. areas of plywood. — and surface de- 
ects. 


Sterling 1000 is available on priorities of AA-9 or better. Get complete information and 
demonstration from your automotive or mill supply jobber or write for folder. Act now! 
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SOUTH BEND LATHES 


FOR EXACTING 
PRECISION 
OPERATIONS 





9” Quick Change Gear Precision Bench Lathe 





Practically every type of machine 
work can be done on this back-geared, 
screw-cutting South Bend Lathe—turn- 
ing, boring, drilling, reaming, milling, 
facing, honing, polishing, and cutting 
screw threads. It’s an all-purpose lathe 
known for its dependable precision on 
the most exacting operations. South 
Bend Lathes are made in Toolroom 
and Engine Lathe types with 9”, 10’, 
13”, 14%", and 16” swings; two sizes of 


HOW TO RUN A LATHE 
Write for this 128-page 
book on the operation 
and care of engine 
lathes. Contains 365 il- 
lustrations. Written in 
simple, non-technical 


Turret Lathes, 9” and 10” swings. Write -_ cosy te under: 

for Catalog No. 100-C which describes 

and illustrates these lathes. 
SOUTH BEND LATHE WORKS 
453 E. Madison St. SOUTH BEND 22, INDIANA 


stand. Sent postpaid 
for 25e, coin or stamps. 


Bwitders For 38 Years 











HUNTING & FISHING 
is a monthly magazine crammed 
full of hunting, fishing, camp- 
ing, dog and boating stories and 
pictures, invaluable informa- 
tion about guns, fishing tackle. 
game law changes, best places 
to fish and hunt—countless 
ideas that will add more fun to 
your days afield. 

Special Trial Offer 
Send 25c in stamps or coin and 
we will send you Hunting & 
Fishing for six months. 


HUNTING & FISHING 


MAGAZINE, 282 Sportsman's Bidg., Boston, Massachusetts 

















Ideas For Service Men 


[Continued from page 107] 

a hurry I did not have time to mend them, but 
had to do something fast. I turned them inside 
out, lined up the separated parts and covered the 
torn part with mole skin. It made a perfect job 
of it, leaving not a trace of the rip. After a little 
experimenting I found out that any good adhesive 
or friction tape will do in a pinch, though mole 
skin is best, being less irritating to the skin.” 





Faded Uniforms 


Next comes one from Pfc. David W. Roberts, 
Scott Field, Ill., who says: “I have just finished 
reading your ‘Ideas For Service Men’ and I be- 
lieve I have discovered a new wrinkle a lot of 
GI’s could use. After being in the Army for three 
years I noticed last summer that my khaki uni- 
forms were faded almost white from the many 
trips to the GI laundry. Remembering one of my 
mother’s old tricks solved the problem. Soaking 
the uniforms in a dilute solution of Ecrue Cur- 
tain Dye, the kind mother used on her drapes, 
completely rejuvenated them. Treated in this 
way the old khakis have a sparkle and luster that 
actually look superior to new issue. It also pre- 
vents the nervous tension resulting from trying 
to argue new issue out of the supply sergeant.” 





Russian soldiers, trained as “tank extermina- 
tors,” dig themselves holes over which the tanks 
pass—when the tank is overhead, the soldier 
tosses up a bottle of gasoline. 


Loe 


There’ 2 > jimit to the | +.——! 8 chaneee for advancement 
22 ary rtan periments ee 
into” gue —4 tatustten Established industries rely on 
reo ics. trainin oe. —— 
great fie ld to” Jou. g ES. pape: 
ecinlly written by noted chemical engineers, consulting 
emists, metallurgists. And these big experts are EAS 
To UNDERSTAND. Our editors have explained all technical 
terms simply, clearly. Any person of ordinary atemernse 
can learn and make rapid progress. You have ambition 
have the training you need. Send now for free booklet? 


international Correspondence Schools, Box 2320-F, Scranton 9, Pa. 








GET THE IMPROVED SUPER DRILL GRINDER 


Grinds drill points from No. 42 to 17s” diameter. Grinds 
medium and long 
The only drill grinder to giv 

Money-back guarantee. 


GRIND YOUR DRILLS LIKE FAC- 
TORY IN 25 SECONDS! Get a perfect 
center and clearance in three different 
drill point angles. NO MACHINE SHOP 
OR HOME WORKSHOP SHOULD 
BE WITHOUT THE SUPER DRILL 
mail your check or 
money order for only $2.95, with your 
printed address—the SUPER GRINDER 


will come to you by return mail postage 


CRANDALL MFG. CO. 
Dept. FD-2, 1512 W. Slauson 
Los Angeles 44, Calif. 






old drills like new. Grinds short, 
twist drills, up to 11” 
rounded points! 


™" $Q95 paid. 


GRINDER. Just 








SUPER JUNIOR! 


Grinds standard 59° angle ONLY 


from 3/32” to 1” diameter, 
up to 6” long. No experi- 
ence necessary to use. $ 85 
Will grind a rounded curve 


on drill point. 
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Over The Edge 


[Continued from page 51] 


ous region. On the instrument panel of each fighter 
bound for combat was fastened a plate warning 
the pilot not to go into a steep dive above certain 
altitudes. Despite the warning, a number of young 
pilots, perhaps hard-pressed on a mission, plunged 
“Over the Edge” and to their deaths. 

Why? Were identical constructional “bugs” in 
both the P-38’s and P-47’s causing the pilots, ex- 
pertly trained as they were, to die as they sat 
powerless in their cockpits? 

Flyers stepped forward to help the engineers 
find out what was happening. With the flyers’ 
aid, the engineers discovered that the death-dives 
were not caused by “bugs.” 

Difficult and dangerous tests in laboratory and 
sky continued. Engineers and pilots made ad- 
ditional discoveries, helpful discoveries. Finally 
their job was done. They learned to understand 
their problem—the causes of the desperate region 
“Over the Edge”—and they found the solution to 
it. 

The engineers learned that when a plane was 
diving “Over the Edge” it flew pretty close to, 
perhaps even faster than, sound: as fast as 664 
m.p-h. at 35,000 feet, 764 m.p.h. at sea level. And 
the engineers discovered that when a plane flew 
in the neighborhood of sonic speeds, the air in 
which it flew took on a characteristic which 
they had previously assumed did not exist. It 
was this characteristic that caused the trouble. 

When Hough, Gilkey and the others dived 
“Over the Edge,” the air in which they flew began 
to compress. That was what the engineers dis- 
covered. They never before had to consider the 
compressibility of air. They know now that they 
will have to consider it when designing the phe- 
nomenally fast-flying planes of the future. 

The engineers knew that the speed of air 
particles, whose motion transmits sound, must 
therefore be the same as the speed of sound. And 
the engineers discovered that when a plane flew 
almost as fast as, or perhaps even faster than, 
sound the air particles in front of it couldn’t move 
out of the way fast enough. They piled up in 
front of the leading edge of the wing and were 
compressed by its speed. 

The region “Over the Edge”; the region of sonic 
and super-sonic speed; the “region of compressi- 
bility”—they were all one and the same. 

The air particles couldn’t get out of the way fast 
enough; they offered resistance. The terrific speed 
of Hough’s strongly-built leading edge forced 
them back and back, until they became compressed 
against it. 

But as the pressure of the leading edge con- 
tinued unabated, the compressed particles bank- 
ing up in front of the edge were forced around 
it and began their flow back along the surfaces of 
the wing. 

No longer under the pressure of the leading 

[Continued on page 144] 











AMATEURS GET 
“PRO” RESULTS WITH 


One coat of 





the paint of tomorrow-today! 


AMAZING RESIN-BASED 
LIQUID PLASTIC PAINT— 
WASHES Plasti-Cote AAA is a triumph of modern 


LIKE chemistry—a resin-based paint that lets you 
give your home, Interior and Exterior, a 
TILE beautiful plastic aay that is tough, fade- 


proof, waterproof, and resistant to gas and 
fumes. This On aie paint is self-leveling and 
leaves no brush marks. So, amateurs get the same fine results 
as a master painter. It's really fun to apply—and helps you 
cut your decorating bill almost in two. 


ONE COAT of Plasti-Cote AAA covers any kind of surface— 
wood, wallboard, brick, stucco, plaster, even old wallpaper. 
It has exceptional hidin aap ig and 


ONLY does not chip, chalk, cra peel. Plasti- 
Cote AAA, being a true plete, cannot be 
S 50 thinned by water, Its smooth, porcelain- 
like surface stands innumerable washingse 
PER GAL. MONEY-BACK 
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Use 25% of this liquid plastic paint. If noe 
delighted with results, return remaindes 
and receive full refund. Order for cash, post- 
paid; or C.O.D. — small express charge. 
Coors: White, Ivory, Cream, Buff, Dusty 
Rose, Peach, Grey, Blue, Brown, "Blac! 
and 3 shades of Green. Specify color an 
whether Interior or Exterior — gloss, semi- 
gloss or flat. Gal. covers 300 sq. ft. 


User PLASTI-COTE FLOOR FINISH 
New Plastic Beauty-Treat t Banishes Waxing — 
Makes Floors Gleam and Sparkie 


Plasti-Cote Floor Finish banishes waxing and polishing, 
gives hard glossy, durable finish to linoleum, rubber, concrete, 
asphalt, tile, cork, wood—all surfaces. Non-skid. Resists alcohol, 
boiling water, cigarette burns—even lye. Apply it yourself. Qt: 
does average kitchen. 12 colors and clear. $8.60 per gal. 


Sct PLASTI-COTE CAR ENAMEL 


\\_ # gz, Give Your Car a Gleaming 
N f 7 Factory-Fresh Lustre 


=> Here’ sacarenamel that's different from any othet 
you've ever tried—a real plastic paint that is flex- 
ible and covers better and wears longer. One 
coat covers the old finish. Withstands road tar, oil, sun, salt 
water, salt air, alcohol, boiling water, sleet, and snow. Quart 
does average car. Easy to apply. $2.95 per quart. 
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New pliable plastic stops 
heat leaks—saves fuel. 
Weatherstrips windows, 
doors, baseboards, case- 
ments. Keeps out dust and 
dirt. Plugs cracks around 
drainboards, bathtubs, etc. — 


Use inside or outside. Can be painted. 


EASY TO APPLY 
Unrolls like ribbon. Just press into place and 
it stays put. Does not crack, chip or shrink. A 
roll covers about 80 feet, enough for 5 windows. 
At your Dealer’s . .. . « $1.25 
Higher West of Rockies and Canada 
Circular Free 
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548 Burch St. Kankakee Hl. 
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Over The Edge 


[Continued from page 143] 
edge, the particles gradually expanded as they 
flowed back. But they did not stop expanding 
when they reached normal size. They just kept 
on getting bigger. 

There was a limit to this expansion, reached 
while the particles were still over Hough’s wing 
surfaces. And when the limit was reached—the 
particles suddenly snapped back to normal size, 

This “snapping back,” or recompression, to 
normal size, did the damage. 

The air particles, suddenly recompressing, 
jarred themselves from the wing surfaces, struck 
one another, recoiled, whirled about wildly. A 
turbulence was created. 

The turbulence generated suction: caused by 
the particles snapping back away from the sur- 
faces of the wing. The wing, in turn, lost its 
lifting power. Hough lost control. 

The turbulence created buffeting and yawing: 
caused by the air particles recoiling back against 
the wing surfaces. Thus, further loss of control, 
and Hough was juggled in his straps. 

The plane defied Hough’s (and all the others’) 
attempts to control it and shuddered and 
screamed down through the mists. 

The turbulence, called a “shock-wave,” was de- 
terminated to be only 1/2,000 of an inch wide. 
There were four such shock-waves created, two 
on the right wing section, upper and lower sur+ 
faces, two on the left section. Four shock-waves, 
each 1/2,000 of an inch wide. But that was wide 
enough. 

This is what happened when the P-38 and the 
P-47 dived at speeds around the speed of sound 
and so “Over the Edge.” This is why the ex- 
pression “Over the Edge” came into existence and 
was feared—and killed pilots. 

Colonel Hough was among the brave airmen 
who stepped forward to help investigate and solve 
the problem. In England, on Sept. 28, 1942, he 
took a P-38 up to 41,000 feet and deliberately put 
it into a vertical dive, knowing full well he was 
plunging “Over the Edge.” By carefully using 
his tabs he was able to pull out at 12,000 feet, 
although he had reached a reported speed of more 
than 700 m.p.h. in his dive. For this feat and for 
performing a similar dive later in a P-47, he was 
awarded the D.F.C. 

With data obtained by Colonel Hough and the 
other flyers for science, the engineers were able 
to find a solution to the problem. After many 
experiments, during which the effect of the tabs 
was considered, it was decided that just two simple 
flaps might do the job. 

Why flaps? 

Because it was learned that if the flow of ex- 
panding air particles past the leading edge was 
interrupted just as they reached normal size, ex- 
pansion would stop. And the air particles, remain- 
ing normal size, would find no need to recompress 

[Continued on page 160] 
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The outboard motor as it is known today—light, 
high speed, portable—was first given to the world 
by Johnson, back in 1922. 
ES OU Through the years since then, Johnson has intro- 
kept duced feature after feature. These have influenced 


the entire trend of outboard motoring. 
ched . 


wing Included among the fundamentals which Johnson 


—the has given to outboard performance are such devel- 
2 te ‘ i , 
- : opments as full pivot steering and reverse, combined 
|, to , , P 
with underwater exhaust; twin alternate firing smooth- 


ness; dual carburetion. There are many others. 






sing, 

ruck Johnson’s policy has always been based on the be- 
A lief that outboard owners want the best and are 

| by willing to pay a fair price for it. The public has re- 

sur- sponded to this policy. Johnson has always been a big 

L its volume producer. ‘ 


DEALERSHIPS: If you are inter- 
ing: ested in selling AND SERVICING 
‘inst outboard motors, write us—no 
trol matter what your location may be. 
—— JOHNSON MOTORS 
WAUKEGAN, ILLINOIS substitute for experience. 
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i J OHNSON SEA-HORSES for DEPEMDability 


‘ears of manufacture plus continual big volume 
have given Johnson millions of man-hours of ex- 


perience. In making fine outboard motors, there is no 
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lve Despite its unusually low price, this heavy DURO 16-inch production Metal Cut- 

h ting Band Saw has many s ecial features not found in machines costing several 

e times as much. It is ideal for cutting tubing, extruded shapes, bar stocks, metal 

put sheets, casting gates, plastics, brake linings, hard rubber, slate, fibre and many 

vas other materials. Can be adjusted to obtain standard wood cutting speeds by a flip 

ing of a lever. Some of its special features include: Heavy machined cast iron trun- 
nion; special roller blade guides which reduce blade crystallization and lessen 

et, blade breakage; new design which permits all adjustments to be made from front 

ore while saw is in operation; New Departure Ball Bearings; machined dove-tailed 

for ways with adjustable steel gibs; many other advantages. Metal cutting speeds: 

_ 236 and 596 R.P.M. Wood-cutting speeds: 2360 and 5960 R.P.M. Available on 

‘ priorities only. 

7 Send for New DURO Catalog 

sle For full details and prices on the DURO 16” Metal Cutting Band Saw send for latest 
DURO CATALOG using coupon below. Also lists specifications and prices of complete 

ny line of DURO single and multi-spindle Drill Presses, Circular Saws, Jointers, Routers, 

bs Shapers, Grinders, Lathes, Scroll Saws, Flexible Shaft Units and Portable Electric Drills 

le ee 


THE DURO METAL PRODUCTS COMPANY 

2667 N. Kildare Ave., Chicago 39, Illinois 
Gentlemen: Please send me FREE copy of 

latest DURO Catalog giving, full specifications 


i 

: 

t= | on new DURO 16” Metal Cutting Band Saw 
as ty S | and other DURO Machine Tools, 

tig | Name. ..cecseces EreTrTrriririiitit ttt titi 
a= MACHINE TOOL DIVISION | 

ALSO MAKERS OF DURO HAND TOOLS | 


Address. ccs ccceceeceeeresereeeeeesseseseee 


City. .ccccccccccccccs eoeces State.sceccreees 
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SHARPEN 
YOUR 
DRILLS 


with the 


E-Z 2.5 
DRILL SHARPENER 


Sharpens all Round Shank Drills from the 


shortest to 11” long—;;” to 1;;"" diameter 





Feature 





This precision fixture was developed for factory use by aircraft tool 
engineers, Real shop size and not a toy. Sturdily built, attaches to 
bench or grinder frame. Has new PROTRACTOR FEATURE which 
enables you to adjust quickly for different drill angles. Thousands 
now in use—home and repair shops, garages, factories, farm shops— 
therever accurate holes are drilled. E-Z is simple to operate. Gives 
faster drilling, perfect hole centers and clearance. Guaranteed to do 
the work or money back, 

SAVE MONEY WITH E-Z. Comes complete with instructions, ready 
to sharpen your dull drills as good as new. Low price of $2.80 because 
ef our volume business on this wanted precision tool. The E-Z 
protractor gives you proper angles for cutting extra hard material, 
ordinary use, for soft material, wood, Plexiglas, Lucite, Plastics. 
Send check or money order for $2.80. WE PAY POSTAGE AND 
SHIP IMMEDIATELY. Write for FREE folder giving scientific 
data on drilling techniques. 





Dept. M3, 758 S. Irolo St. 
FRED F. TEN EYCK LOS ANGELES 5, CALIF. 
MODEL NO. | is already set for 59° drill angle, no adjustment 
needed for 99% of drills, Sturdy shop model. l’ostage paid $1.98. 











Peqver’ work SHOP! 



















Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
. . « For Pleasure and Profit! 


If you have a workshop—at home or in busi- 
mess—you need this new Warner Electro- 
plater. At the stroke of an electrified brush, 
you can electroplate models and projects— 
‘ou can replate worn articles, faucets, tools, 
xtures, silverware, etc. with_a durable, 
sparkling coat of metal . . . Gold, Silver, 

hromium, Nickel, Copper or Cadmium. 
Method is easy, simple, quick. Everything 
furnished—equipment complete, ready for 
use. By doing a bit of work for others, your ma- 
chine can pay for itself within a week. So 
make your shop complete by getting a 
Warner Electroplater right away. Send 
today for FREE SAMPLE and illustrated 
literature. ACT AT ONCE! Mail Coupon. 


WARNER ELECTRIC CO., DEPT. A31 
wa 360 North Michigan, Chicago 1, 


FREE Details & Sample! 


WARMER ELECTRIC €0.,360 N.Michigan, Chicago 1, Dept. A312 
Gentlemen: Send Free Sample and Details to: 
Name. 











City State 
A A AER a a 


I 
J Address. 
J 
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The Dozer That Never Sleeps 


[Continued from page 66] 

I stood near the tank, trying to spot enemy fire 
for their gun crew. The Captain looked out and 
started to laugh. I couldn’t help grinning myself, 
A helpless old lady dozer sitting there in the mid- 
dle of that hot business. The Captain said, 
“You'll be all right. Just sit tight.” 

He called back two tanks up ahead blasting 
enemy positions. They got in front and behind me 
and we started forward on the push through those 
Japs back to the other battalion in the rear. 

It was no easy go. Part of the time I was doing 
blade work clearing paths for the tanks. The Jap 
was firing at us all the time. He couldn’t hurt 
the tanks and by luck he didn’t hit the dozer, 
Infantry with us crept along behind the tanks 
and all our guns kept up a steady blasting. 

Ill never forget the moment when I could see 
ahead up that road our own men—American 
troops—pushing through from the other side. It 
was one hell of a good sight. We had made it, 
We had gotten through. 

As soon as we got back of the lines, I was 
ordered to lay up the cat for a few days to make 
repairs. I didn’t mind that. I was tired as the 
devil. 








Punishment Fits The Crime! 


[Continued from page 75] 

October 25—Omura Aircraft Plant on Kyushu. At- 
tacked in daylight by medium-size force. Target is 
one of Japs’ largest plants, covers 2,500,000 square 
feet. Visibility perfect, results good. ; 

November 3—Malagon Railroad yards in Jap domi- 
nated Rangoon, Burma. Planes carried largest 
bomb loads per plane yet reported. 

November 5—The Singapore Naval Base. Longest 
daylight mission flown by military planes. Made 
from bases in India. 

November 11—Second attack on Omura Factory. Over- 
cast skies required instrument bombing. Shanghai 
and Nanking also attacked. 

November 21—Third daylight attack on Omura. For 
the first time, enemy fighter opposition was strong. 
20 destroyed, 19 probables, 22 damaged. 

November 24—TOKYO BOMBED! First attack by new 
2lst Bomber Command from Saipan bases. Im- 
portant targets hit: all but two planes returned 
safely. 

November 27—Attack by 20th Air Force on railroad 
yards in Bangkok, Thailand. Direct hits on heart 
of target. All planes returned to Indian bases. The 
2lst Air Force attacked the industrial waterfront 
of Tokyo. 





Pushing a button, one British factory can black 
out 550,000 square feet of roof lights by shutters in 
15 seconds. 


California’s 200-inch telescope will be used to 
study faint and distant galaxies and to analyze 
light from stars and planets, but probably not to 
photograph the moon and planets because the air 
is so shaky that it destroys detail. 
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in every battle...doing 
vital jobs... unfailingly 


Fool of 100/ Uses 


The original, fit- 
your-hand tool— 
today’s finest. 
Does precision 
work on any 
metal, alloy, 
plastic, wood, 
horn, bone, glass, 
etc. 













A WHOLE TOOLSHOP IN ONE HAND 
The sky’s the limit with the Handee. Its use- 
fulness is as extensive as the number of quick- 
and-easy-to-change accessories you own— 
there are more than 300 in the Chicago line to 
grind, drill, polish, cut, rout, carve, engrave, 
sand, saw, etc. 


Because it’s perfectly balanced and weighs only 
iake 12 ounces the Handee is the ‘‘non-fatiguing” tool. 
Operates on AC or DC current at 25,000 r.p.m. 










































the 
$20 COMPLETE With 7 Accessories, Postpaid $18.50 
to all who have Priorities. 
a The G.H.Q. miniature gasoline engine that Free new 64 page Catalog 
really operates is still available. Over 100,000 of complete Chicago line. 
1e! sold to date. 1/5 H.P. Complete with 
fiywheel and propeller, fuel, 15 accessories and 
full instructions. Fully bench tested and ready CHICAGO WHEEL & MFG. co. 
to run. Power for all models. $20 complete. Send ~___1101 W. Monroe St.. Dept. MI, Chicago 7, tI. 
only $1.00. Shipped Collect C.0.D. same day. 
At- Send 25c for illustrated Catalog of hundreds of 
et is plane, boat and hobby items, 
uare GHQ MOTORS, Dept. AV25, 40 East 21 St, New York 10, N. Y. 
omi- a pe ° 
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- = STAY-TITE 
gest CAULKING COMPOUND 


PARTS CATALOG 





























ade st ll wat 4 air leaks. Re : 
x. se. Remains pliable, thus. m4 EVERYTHING in RADIO and H 
Ay ss — Soeneee. s' ; 
ver- Gack Filler. “Rustgo”’ Rust Remover, = ELECTRONICS for War Train- 8 
hai and other Stay-Tite products rip BAD 10 e . : 4 
shai STAY-TITE PRODUCTS co. ALutt ing, Maintenance or Repair } 
. 
Dept. Mi, 3107 Detroit Ave., Cleveland 13, Ohie 4 
For -- — New R-F Resonance and =: 
ng. M FCH ANIC A ENGINEERING Coil Winding CALCULATOR ; 
‘ 
PAYS! Easy to use! For fast + 
lew accurate determination } 
Im- This is the machine age. And back of every mac ihine= of ee 4 
every part—are the engineers who design t he train coi win ng lata. «6 
hani ho built it. Ni der th high 
ned = aaa to arenes. - “<~ 3 7% ihdispensabte No. 37-955. Postpaid, 25c. : 
men. —_ one of them! Dan) seh SS 5 pam Bae t I. — = ow 8 
you ie way to success ese ic s, amous for more ‘J 
han 50 » off uthoritative, tical C to 4 
Dad Sie, Beds Paeste nee Eta et ees RADIO'S FINEST BOOK VALUES 
part | —— lags py - FT waite tod ny tree booklet. Specially prepared ro aid radio training in schools 
«The onus Gamene Box 2318-F. Scranton 9, Pa and industry. Full of valuable data. Send for all six! 
ont mternefionsl Coneepentense Sebech, omnes Radio Formulas and Data Book No. 37-752. . 10¢ 
Dictionary of Radio Terms No. 37-751. .10¢ 
Radio Circuit Handbook No. 37-753. .10¢ 
oh Radio Builders’ Handbook No. 37-750. . 10 
- Simplified Radio Servicing No. 37-755. . 10¢ 
In Radio Date Handbook No. 37-754. .25¢ 
on. Many All Six Books No. 37-799. .75¢ 
to $12 WEEK, Indust 
literally begs us for all > 2. Weaittied brant ALLIED RADIO CORP. 
to Z ‘ ‘s ' 833 W. Jackson, Dept. 6-8-5, Chicago 7 
ze fessor of drafting and machine ‘tool de- 
. J . Rush name and address a for 
s f comntate facts on Drafting, Mac’ or 
to : Tool Design. State ake. OHIO INSTITUTE 
rn 7: O NOLOGY. o Greenvill On 
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“AMERICA’S * > >——— -_ + a 
FIRST LINE = == > 
= 
OF MODEL <i 
AIRPLANES” 
Partly ‘‘flying,”’ pa 
* _ “solid.” "Suitable fer 
— —_— a : line or swing control, 
- or for me pition. Span 
* AU-2 00 
AU-200 ~.----- 
* Super CONDOR SOARER = ' 
Huge 84” Glider Big y 
gest plane in f 
- ney Perfect for learn 
advanced = s 
fight Kit E-5019 
$400 
Famous “BLACK WIDOW” 
Super U.S. night fighter that 
has proved the sensation its 
designers intended it 
to be. Span 36” $45° 
Kit T-155 ~----.- 
CATALOG 





of all C-D models in 
For your copy 
o (none free) send 

a“ $400 onty 5¢ 

$150 
oe See Your Dealer First! If he can't supply you, 
* order direct, enclosing 20c pack-post charge. 
% CLEVELAND MODEL & SUPPLY CO. 


4508E13 Lorain Ave. Cleveland 2. Ohio, U.S.A. 


FLELT RIG THs 


GOOD JOBS * GOOD PAY * GOOD FUTURE 


Through spare time home study you can qualify for a 
starting job in electrical work and prepare for bigger pay 


* Lockheed P-38 “LIGHTNING” 


e of the world-renowned C-D : action, 
a ~ 54 scale war models. Realistic 
Beaut 1 es nd 
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promotions. Or if now employed in this field you can ac- 
quire know-how which can win you a bigger, better job. 
It’s not difficult to master principles of equipment used in 
generating, transmission and use of electricity. Begin now. 
Send name and address today for FREE information. 





| AMERICAN SCHOOL, Dept.ce-228, Drexe! Ave. at S8th St., Chicago37 | 
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Giants At Play 


[Continued from page 82] 

mands a marvel of swift thinking and mus- 
cular coordinat:on. This is a game for two. Now 
you have your board, you put 2 stones in each 
hole, and you are ready to start. The play is 
from right to left and continuous over the whole 
board, but each player has 2 lines of 8 holes each 
which are his own—the outer line which is the 
betting line, and the inner which is the scoring 
line. 

The play always begins at the first hole on the 
right-hand side of the betting line. The first 
player chooses any number from 2 to 8, and on this 
number he operates throughout his turn. Let's 
say he chooses 3. He picks up the 2 stones in 
his starting hole and counts 3 holes, always in- 
clusive. He drops 1 stone in the third hole, and 
again counts 3. Now he finds himself (as this is 
the beginning of the game) with only 1 stone 
in his hand. He can therefore pick up all the 
stones in this hole (the sixth) and proceed as 
before. He is stopped when he comes to an 
empty hole with only one stone in his hand. 

If this occurs on his own betting line, or on 
either of the two lines of his opponent, he says, 
“I sleep,” and the opponent takes the play. 

But if it occurs on his own scoring line—and the 
opposite hole in the opponent’s scoring line is 

[Continued on page 158] 








STUDY AT HOME for PERSONAL 
SUCCESS and LARGER EARN- 
INGS. 35 years expert instruc- 
tion—over 108,000 students en- 
rolled. LL.B. Degree awarded. 
All text material furnished. Easy 
payment plan. Send for FREE 
BOOK —“Law and Executive 
Guidance,” NOW! 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 50-X, 646 N. Michigan Ave., Chicago 11, Il, 


DRAFTING #32: 


Increased salary, berger responsibilities, a geal career ine 
stead of just a Jot —these are to be hee by the trained 
draftsman, I.C.S. 








makes the way to t ugh, practical 


started by writing for the I.C.S. free booklet. Send for 
it today! It can be the most important act of your life, 


International Correspondence Schools, Box 2324-E, Scranton 9, Pa. 








Send for comp/ere 
Selivery information, 
State Veur Priority We 

and Type of weeny 


are pessibie with only he latest de- 
veloped welding equipment. And the 
latest developed is the Hobart “‘Simpli- 
fied” Arc Welder. . . the same arc 
welder that has played such an 
important part in the all out pro- 
duction for ““VICTORY."* Hobart 


equipment is available to you now, 


and we'll be glad to send you 
complete information on request. 
Write us today! 


HOBART Enos. CO., BOX SM-25, TROY, O. 


“Sim, 


plified 
ARC WELDERS 


with the Original and Exclusive Remote Cortro/ 


HOoOGART 
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THIS GREAT BOOK 













ey farm 

lover of i borseflesh 
should have a copy of it. This amaz- 
ing book tells how to know horses— 
how to break them — how to —_ 


withews< cost to you. T If you are +--4 


. oy pe mq, e 
saddle borse, check here Dot today—now. You'll 
never regret 
| a J Acpees OF HORSEMANSHIP 
- «+ Pleasant Hill. Ohio 


=—~_ POCKET ADDING MACHINE 


Sturdy steel construction for lifetime use. Adds, 
subtracts, aids multiplication. Capac ity 999,- 
999.99. A real machine—guaranteed 5 years. 
Thousands of satisfied users. Send name and 
address. We ship immediately. On delivery, 
4 pay postman $2.50 (plus C.0.D. and postage 
charges). If you send $2.50 with 
: Free order, we pay postage. Leather- 
SF tri I ette case 25¢ additional. Your 

ria money back — 10 days’ trial 
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Send no money if not satisfie 
TAVELLA SALES CO., is. BA West Broadway, New York 7, N. Y. 


RADIO REPAIR HINTS 


on adio Servicing Made Easy.”" New large manual me 
Hints, pictures, diagrams to help you. Size: 8%r11 
ae Publications, 9 S. Kedzie Ave., Chicago 12, “a 


REFRIG RATION 


4 air and cuereve all refrigerator: s. New large manual tells how. Charts 
pictures Ip you. Only 00, postpaid. Money back guarantee. 
Supreme PUBLICATIONS. 9 4 Kedzie Ave., Chicago 12, Illinois 


p) STREAMLINED 
x STRENGTH 
in \ For you—in a few short weeks—by the quick- 
G est, easiest system yet devised—you can build 

















rerec powerful body—rippling with new 
muscle. Be the big attraction on the beach next 
summer with a handsome dynamic physique 
built the STREAMLINED WAY, 

Send $3 for complete oourse. 


JIM BURKE 
244 Riverdale Avenue, Toronte 6, Ont, Dept. 127 














STUDY AT HOME 





with A Chart 
Courses in ENGINEERING: o Electrical: cietl: Mechanical; Drefting: 
Architectural: Automotive: Steam: Diesel; Aeronautical; Radio: Struc- 


tural: Mining: Industrial; Highway: Petroleum; Marine; ihetrinneations 
Air Conditioning: Chemicai 

Courses in ARTS AND SCIENCES: Philosophy: Education: Letters; 
Psychology; Public Health: Medical Jurisprudence; Sociology; Physics: 
Chemistry: Geology; Pol. Science: Theology; w: Business and Com. 
merce Accounting; Mathematics; Statistics: Agriculture 


McKinley- Roosevelt Incorporated, 4610-CC, Sheridan Rd., Chicago, 40, LLL 


LEAR PORTRAIT PAINTING 


AT HOME 


@ Previous art training or talent 
NOT necessary. This new Stuart 
System teaches you, in 11 simple, 
easy-to-follow lessons, to make 
exact charcoal and oil likenesses. 
STUART Guidance for your every step. Send 
STUDIOS, for free book today. 
121 Monument Circle, Room 202, Indianapolis 9, Ind. 
Please send me free book and outline of lessons, 


Name 
Street 
City Stete. 
























EVERY MARINE 
ENGINEER CAN 
USE THIS BOOK 


gar New From Cover To Cover 
AUDELS 
MARINE ENGINEERS 
Handy Book 
Entirely mod: .n, Practical Trea- 
tise for Marine Engineers 
(all grades), Firemen, Oilers, 
Machinists and Students with 
Calculations and Questions and 
Answers for Examinations, 
LATE INFORMATION in a 
andy Form covering all 
branches of modern Marine En- 
gineering with step-by-step solu- 
tions on hundreds of problems. 
—Tables and Data—Fully In- 
dexed—Easy to Understand— 
Size 6% x 5x 1%. 
Indispensable 
for Upgrading Examinations 
and Ready Reference. 


1280 PAGES—FULLY ILLUSTRATED 
compteteE ASK TO SEE IT—Get this information 
PAY SEA for yourself— 

l MO. BE Clip this coupon and mail today! 


AUDEL, Publishers; 49 W. 23 St., New York 10, N.Y. 


Mail AUDELS MARINE ENGINEERS Handy Rook (Price $4) on 7 days free 
, —oe i ‘tas remit $1 in 7 days and $1 monthly until $4 ie paid. Otherwise, 
will retarn it 






ONLY 





Name. 





Address 





Occupation. 
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Amazing New 3-Point 
Way To Learn Music 


(1) YOU READ 
(2) YOU SEE 
(3) YOU PLAY 


Yes, learning music this simple. 
homestudy, Print and Picture way) 
is just as easy as it sounds. You 
learn to play by playing real tunes 
from the start. As you take up a 
new tune, you read the simple in 
structions telling how to play it. 
Next you sce from the diagrams 
just what moves to make. Then 
you play it and hear how it sounds. 
You begin with simple tunes and 
gradually go to more advanced 
pieces. Before you realize it you 
are playing your favorite numbers 
by note. 


SEND FOR FREE BOOK! 


Best nod all, you can learn to play ay instrument you like this 4 
} 


Employed by 

















easy-as-A-B-C way for /rsx than Te a day, everything included 
intere ested, send for Free Booklet and Print and VDicture Sample, 
explaining this amazing, no-teacher method in detail. Please mentica 
your favorite instrument, Don’t wait, mail coupon 

today. SUCCESSFUL 


vu. S.S School of Music, 972 Brunswick k Bidg., N. N.Y. v.10, N N. Y. 47™% yr.) 
_— 

v. 3. : Schoo! of @uste, { 972 oon wick ck Bldg. ° TN. Y ¥. “t0, 

Please send me Free Booklet and Print and Picture Sa . 

like to play (Name Instrument). F - spe “i woul 


Have you 
Instrument ..-<<-<<e-e-neeeeneneennes Instrument?........¢ 


Name .«<<< 





@Piease Print) ne 


Address ed 
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FOR EXAMINATION 
MODERN 


{uct uame RADIO 
AND REFRIGERATION 

for envone interested in Electricity. NEW, 
up- sto-date 19th Edition of Applied Electricity with new subjects 
fully covered, Mine 6 bin Den reading, electronics, F. M. radio 
fluorescent lighting. 8 Books FREE for examination! 


! 
NEW Edition for BIG FI ELD rie Demand! 
coonners et DF ae pe Big Pay! 


needed when war a has ended. Prac- 

Over 3700 pages, § ticall every business depenc on electrical 

2700 illustrations 5 
4 tables 


Mere’s great news 





knowledge, and men who k 
make big mone 
interesting books. Send coupon for a 


in most complete or 
EE examination. See how they will help you 
electrical work t, get ahead faster. 


we have pub 

lished. Dynamos SEND A year’s consulting privie 

a — Si een te ‘ail fo ag of 
ants. wer 

H 8. » Oaks NOW this famous Cyclopedia of 

sion—everything ee 





explained for easy 
understanding. 
— — 1. 
ee Technical Society, Dept. E-2320, Drexel at S8th St., Chicago 37 
Send for 10 day free use, 8 volume set of New 19th Edition, 
copied "Electricity, including a certificate entitling me to consult- 
ing eS for one year. I will pay the delivery charges only 
nook: wish I may return them in 10 days and owe 
but ff I keep them. I will send $2.00 after 10 days, 
a month until the total price of only $29.80 is paid. 








Vocational Publishers Since 1898 
—S SS —_ 


fou. nothing, 
$3. 


BAMB ccccewcccccccccccccencccccncocccecccecescescceseos 
ADDRESS .cccccc ccc ccc ccc ccc ccc ccc ccc cecccceeccocccescce 
Bee cccasccecceeeccaccccceccceccesce STATE. caccecccece 
Please attach letter te se. upation and mame ana address 
of employer and give a « ne. “pusines $s man as reference. Men 
im service, also plbnse give ¥~ ~—B, address 





Learn REFRIGERATION 





and AIR-CONDITIONING 
ARE YOU HANDY WITH TOOLS? 


Exceptional opportunity for men of all ages up to 60. 
The demand for repair and service mechanics in both 
REFRIGERATION and AIR-CONDITIONING is acute 
and = continue after the war. You can easily and 
quickly— 


Learn to Be a Service Mechanic 
at Home or in Our Shops 


Our practical, thorough course is easy to grasp and can 
be studied at home in your spare hours. No previous 
experience is needed. A common school education is 
enough. Learn how to start your own business with 
$50.00 worth of tools in garage or basement. Open up 
your own shop or take a well paid job in this active field. 


Write for free booklet 
START today. No obligation 

YOUR OWN whatever. 

REPAIR SHOP 


Send for 












MAIL COUPON TODAY 
FREE BOOKLET! 





4701 W. Pico, Dept. M-2, Los Angeles 6, Calif. 


Dear Sirs: Please send me, without obligation, your 
free catalog and full details. 


Name 








Address 








City... 
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Giants At Play 


[Continued from page 148] 
not empty—he cries, “I eat!” and takes from the 
board all the stones in these 2 holes. He then 
counts back in reverse the number of holes 
corresponding to his operating number (3 in this 
case). If he finds himself still in his own scoring 
line, and with the opposite hole in his opponent's 
scoring line not empty, again he cries “I eat!” 
and takes the stones. But after this, he must 
return to his original play (first hole on the right 
side of his betting line) and count 3 holes. If that 
third hole is empty, he “goes to sleep.” If it con- 
tains stones, he takes them and continues to play. 

The winnings, of course, depend on how many 
stones each player wins from the board. But in 
addition there is the goal, rarely attained, of clear- 
ing the board of all stones. For if both players find 
themselves with no stones left in their betting 
lines, naturally the game is brought to an arbi- 
trary stop. 

It’s a game of quick wits, and a perennially 
changing, always interesting one. Once you've 
learned it you stop wondering why the King of 
the Watussi never goes anywhere without a 
courtier following him with the Isigoro board 
wrapped in a snowy cloth. 

While the Isigoro is a distraction and cattle 
raising the Watussi’s vocation, his avocation, as 
well as his greatest pleasure, lies in the field of 
sport and athletics. 

What startling results the average youthful 
Watussi prince can attain through his daily train- 
ing and steady, passionate desire for improvement, 
my expedition companions and I were able to see 
when Moami Rudahigua ordered a sort of Olym- 
pic games in our honor. 

“I, for my Moami, am ready to die!” shouted 
every man and boy in the crowd, and every 
woman clapped her hands in wordless homage to 
her King. 

Then the Moami raised his hand, and every 
noise died in a sudden silence. Everybody stood 
motionless and followed Rudahigua’s gaze. There, 
in a corner of the immense square, we saw slim 
figures take a few easy steps, effortlessly abandon 
the ground, and one after the other soar high up 
over a thin reed and descend in a graceful curve 
to the ground. 

“But,” I said in surprise, “they are actually 
jumping almost as high as themselves. You 
weren’t fooling, then, the day you told me so?” 

“Oh, no,” said Rudahigua. “As a matter of 
fact, some of them jump even higher, for this is 
our greatest national sport. It is the one thing 
that even the few undisciplined young men take 
most seriously and earnestly.” 

He asked us to go and stand under the reed, 
which had just been raised. Later I incredulously 
measured it myself. It was exactly at 8 feet 3 and 
1g inches from the ground, and the bit of antheap 
from which the jumpers took off was 2 and % 
inches high. 
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Pays HOSPITAL and 


SURGICAL BILLS 
for Whole Family 


Costs 3c a Day for Adults 
Only 114c a Day for Children 


It’s here! The new Family Hospital and Surgical 
Expense Policy you need and want! One policy 
insures whole family—mother, father, children, 
anyone from 3 months to 65 years. No medical 
examination. Pays up to $510.00 hospital and sur- 
gical bills for EACH and EVERY person insured. 
Pays up to $100.00 doctor’s fees for operations. 
Pays up to $50.00 for operating room, medicines, 
ambulance, etc. Covers sicknesses, accidents, 
operations, childbirth, female disorders and many 
other disabilities not covered by other policies. 
You select your own doctor and hospital. This 
full-coverage Family Hospitaland Surgical Policy 
issued DIRECT to you at special family rates by 
big, strong company with over $3,000,000.00 in 
assets. Investigate! Send no money, but mail 
the coupon below quick for full details—sent 
FREE. No agent will call on you. Act today! 
-—— = = — 2 — — << — © = = os ae oe 
i STERLING INSURANCE Co. 
4596 Sterling Bidg., Chicago 11, tl. 
3 Send me FREE INSPECTION Offer of Low-Cost 
Family Hospitalization Plan. 
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YOUR BLOOD TODAY .. 
»~. can save the life of a fighting man tomorrow. 
Be a blood donor! 
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course, describes our method of instruc- 
tion—what our graduates say—and com- 

mercial opportunities for you in Art. 





WASHINGTON SCHOOL OF ART 
Studio 202-P, 1115 15th St., N. W., Wash, 5, D. C. 


Send me your booklet and full particulars about your course. 
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Over The Edge 


[Continued from page 144] 
and cause the deadly shock-waves against the 
wing. 

The flaps were attached to the underside wing 
sections, just at that point near the leading edge 
where the air particles reached normal size. The 
flaps, approximately five feet long and a foot wide 
and made out of aluminum, did the job. 

Jutting back from the undersurface at a 20 
degree angle, the flaps interrupted the expanding 
air particles, agitated them, and caused them to 
lose the energy that was making them expand. 
And, as was expected, the particles continued 
their journey along the wing’s undersurfaces, no 
longer expanding. There were no shock-waves 
there. 

The effect of the flap agitating the particles as 
they reached normal size created a disturbance 
under the wing, but a negligible one. And the 
effect of the shock-waves still being created on 
the upper surfaces, where there were no flaps, was 
so diminished by the work of the flaps below that 
only a slight suction and vibration continued. And 
this was not sufficient to interfere with the control 
of the airplane. 

In enabling the pilot to retain control the flaps 
not only made the dive safe but greatly increased 
its speed, Lockheed engineers report. The flaps 
were retractable, leaving a “clean” wing which did 
not reduce the fighter’s speed in level flight. And 
they were so simple in design that they could be 
installed in fighter planes on the flying field. 

In the still faster planes to come, compressibility 
will be a factor even in level flight. It is expected 
that compressibility, then as now, will be con- 
trolled by the same principles established by the 
dive flaps. 

But concerning the present, it can happily be 
reported that flap kits have been in production 
for many months and are en route to the theaters 
of war for installation on planes already in 
combat. 

Death dives in the region “Over the Edge,” the 
new region of super-sonic speed and compressibil- 
ity, need be feared no more. 





Ancient miners believed a hazel twig held in 
the hand would bend down over deposits of val- 
uable minerals. 


“Self-refrigerated” meat now is shipped to 
England—the meat is pre-frozen at subzero tem- 
perature, requires no further refrigeration, 


A new health drink of blended orange and carrot 
juices has been discovered by the University of 
California Agriculture College. 


Electrical engineers recently proved occupants 
of steel-topped autos are safe from natural light- 
ning—they released a 3,000,000-volt flash at the 
top of an auto in which a man sat, unharmed. 
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